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This work is prepared upon the same general plan as the pre- 
ceding books of Dr. Steele. Among the principal features are: 
Brevity ; directness of statement ; such a presentation of the subject 
as will lead the pupil to love the study; frequent foot-notes, con- 
taining anecdotes, curious facts, explanations, etc.; a uniform system 
of analysis in bold paragraph titles; and a gradual introduction of 
scientific terms ajid language, so as to fit the scholar to read zoolog- 
ical literature. 

Believing that a description of a new animal is assisted by using 
a wood-cut, the authors have aimed to give a figure of each one men- 
tioned; accompanying it, where necessary, with minor illustrations 
of functional peculiarities. In order not to discourage the beginner 
with dry and dull anatomical details, the text is largely occupied 
with biography, telling "how animals act, think, and are mutually 
related"; for a fact concerning the adaptation, habits, etc., is as 
valuable and far more interesting to students, than one about some 
unpronounceable bone or muscle. 

To lead, however, to closer observation, characteristic physiolog- 
ical distinctions introduce, in general, each Branch, Class, and Order. 
A section is also given on Comparative Anatcmy, and numerous 
cuts of skeletons will enable any teacher familiar with the subject 
to continue it as desired. 

The limits of the book comi)elled a selection t^be made from 
the numberless animal forms. Every class, however, is named, with 
most of its orders and many of the principal genera, each one illus- 
trated by a cut and description of a typical species. Tables for 
classification of the Vertebrates precede, in general, every division. 
These will enable the pupil to refer any animal to its order, and, 
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VI PREFACE. 

in many instances, to its genus ; though it should be borne in mind 
that the characteristics given are applicable to the genera and species 
described in the text, and not necessarily to all belonging to the 
order. In addition to these analyses, a tabular view of all the 
animals treated is inserted in the Api)endix. 

It has not seemed best to define each term in the text, but the 
Index is very full, and contcdns the explanation, definition, and refer- 
ence of every ordinary zoological word used in the book. As feu: as 
possible, each scientific name is followed, in parenthesis, by its pro- 
nunciation. To guide in pronouncing the titles of the cuts, the 
quantity of the penult and the i)osition of the accent are c€u:efully 
given. 

Ample directions to the beginner for collecting and preserving 
specimens are given in the Appendix. These, with the hints in the 
foot-notes, will enable the pupil to undertake the study of Natmre 
imderstandingly. 

The present edition of "Fourteen Weeks in Zoology," not only 
revised, but largely rewritten and entirely reversed in its arrange- 
ment, though retaining those salient features that have given the 
work such popularity for ten years, appears under the joint author- 
ship of Professors Steele and Jenks, the latter being alone responsible 
for accuracy of statement and the general plan of treatment of the 
subject. The entire manuscript was read to Dr. Steele, the week 
before his decease, and amended by most valuable suggestions from 
him both as to the matter and the phraseology ; and the last literary 
work of his life was that of writing a long letter to the Publishers, 
approving the new arrangement and detailing his ideas in respect to 
the typographical execution. Hence the work, as now presented to 
those in our High Schools and Academies who are beginners in the 
study of animal life, is hardly a posthumous book on the part of the 
deceased lamented author, as it goes forth on its errand, stamped 
with his living approbation. 

Many of the cuts were taken from nature; the others were se- 
lected from the works of Owen, Carpenter, Wood, Milne-Edwards, 
Jones, Woodward, Glaus and Sedgwick, the Pictorial Museum, etc. 
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The Tables are not, at first, to be committed to memory, but 
only re€ul to give a general view of the subject, and afterward 
learned by a constant reference to them as each class, order, etc., 
is taken up. Thus, the table on page XITI should be in constant 
use during the term, and the last part would not be fully under- 
stood until the book is finished. The text contains nothing which 
the cut can better exhibit ; hence the figure should be studied cfire- 
fully. The teacher is advised to require his pupils to draw on 
the board an outline of each animal, showing its size as obtcujied 
from the scale under the cut, and every peculiarity in the structure 
of its teeth, claws, hoofs, bill, etc. This should be followed by a 
familiar description, drawn from the cut, the text, the teacher's in- 
structions, and every other source of information — above all, the 
creature itself, where it can be secured. (See note, p. 127.) 

Pupils should be encouraged to make original researches. They 
can prepare (see page 283) the skeleton of a cat, dog, or other small 
animal. They can secure common birds, squirrels, frogs, snakes, and 
insects ; and a little practice will often develop a taste for curing 
and mounting, which will be as instructive as deUghtful. They can 
make collections of birds* eggs and nests. Even the c€u:eful study of 
a common fowl or an oyster, a bird building its nest, an ox chewing 
its cud, a spider spinning its web, a cat catching a mouse, the varied 
paces of a horse, or the metamorphosis of a caterpillar, will give a 
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Vlll SUGGESTIONS TO TEACHERS. 

fresh zest to the work. If any opportunity offers, the class should 
visit a menagerie, book in hand, name the animals, and verify the 
statements of the text. 

The knowledge of the teacher should be sufficient to fill out and 
supplement the brief descriptions of a text-book. The following 
works will furnish additional facts, and aid in further investigations. 
Pupils may often be persuaded to procure copies as a foundation 
for their hbrary: Packard's "Guide to the Study of Insects," and 
his "Zoology"; Dana's "Corals and Coral Islands"; "The Standard 
Natural History"; Coues' "Key to North American Birds"; Baird, 
Brewer, and Ridgway's "North American Birds"; Emerton's "life 
on the Sea-shore"; Carpenter's "Comparative Physiology"; Jordan's 
"Vertebrates of North America"; Claus and Sedgwick's "Zoology." 
The back volumes of the "American Naturalist," "Science," "Popu- 
lar Science Monthly," and "Harper's Magazine" (see Natural History 
in the Index volume), contain numerous excellent articles, many of 
them finely illustrated. Specimens of all the typical species of ani- 
mals, as well as many beautiful casts, are constantly kept for sale 
by Prof. Henry A. "Ward, Rochester, N. Y. Skins for study of either 
birds or mammals, or handsomely mounted cabinet specimens, aRo 
material for laboratory work as well as dissecting instruments, can 
be obtained of J. M. Southwick, Providence, R. I. 
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INTRODUCTION. 



IN examining different objects and substances, we in- 
stinctively distinguish between inorganic and organic 
matter. Organic matter presents us with material which 
has, or once had life, and is of a definite structure. It 
is made up of one or many units, so-called cells, each of 
which, though generally of small size, bears the same re- 
lation to an organism that a tile might bear to a build- 
ing. On examining several cells from different organisms, 
as we might examine the tiles from different houses, we 
find that they resemble one another, in that each is com- 
posed of a nutritive material, the pro- 
toplasm (pp6't6piazm), which may be 



inclosed by a thin cell-wall, and may 

contain an area, the mccleus (na'kieus), Group of ceiia. c^,ceii- 

which in turn may present one or more ^c16'o'im°*^^*p'piS 

foci, the nucleoli (na kle'6 ii). An isolated topiMm. (Chceatty en^ 

' ^ ^ laiged.) 

cell, absorbing food, may grow and sub- 
divide, each subdivision again subdividing, until a com- 
plex organism, or broad patches, called tissues, are formed. 
Organisms are naturally divided into two kingdoms — 
the vegetable and the animal — ^the lower forms of each 
of which so resemble one another as almost to defy dis- 
tinction. 
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Xll INTRODUCTION. 

The study of animals, Zoology (zo6roj!) [zD'dn, ani- 
mal; I5g'68j a discourse], would naturally begin with the 
more simple forms, and finally conclude with those of 
the highest development. We would not, however, were 
we even to include a consideration of all fossilized, as 
well as living, forms, meet with an unbroken series ; but 
would find rather a branched arrangement, the ultimate 
twigs of which might represent the living forms. It is 
the province of systematic zoology to discover the relsr 
tions that these ultimate twigs bear to one another and 
to their supporting branches, giving us finally a natural 
arrangement, a complete classification. 

Classification. — The systematic zoologist first deals 
simply with individuals; finding several which bear a 
strong resemblance to one another, but nevertheless have 
some little points of variation. The few he picks out 
may be the swallows, and he gives to them a character- 
istic generic name, Hirundo (hi rtin'do), and characterizes 
each peculiar form under this genus, by some specific 
adjective, as horreorum (her re 6'rum), "of the granaries," 
for the Barn Swallow, and Hirundo bicolor (bi kCil'or) for 
the Two-colored Swallow.* 

Several birds may be swallow-like but not true swal- 
lows ; these would be given different generic and specific 
names, but would be included in the fa/mily of swallows, 
the Hirundinid£ (hi run dln'l ds). 

Several families, as the swallows, sparrows, robins, etc., 
may show structural peculiarities which unite them into 
an order, the PASSERES (pfts'sS rsz). 

Several orders, however, resemble one another in many 

* This, giving to each animal a LAtin or Latinized generic and specific name, 
is called the binomial QAnd'mial) system of nomenclature (famenkliWCr), and is 
that adopted by naturalists throughout the world. 
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IKTROBUCTION- 






important struct\iral and anatomical peculiarities and are 

united into a single class^ ATES (a'vez), which includes 
all the birds. 

The birds are united with other classes^ as the fishes, 
reptiles, mammals, etc, in being built on the same gen- 
eral plan, and are regarded as off-shoots of a single hranch, 
the YERTEBRATA (vSr tebrS'tA). Several brancheSj 
as vertebrates, arthropods t^r^thKi p6dz), etc., sprmg from 
the main trunh, or ANIMAL KINGDOM. As will be seen 
further on, an effort has been made to have these scien- 
tific terms characteristic. 

A general arrangement of the Animal Kingdom would 
be tabulated as follows: 



SINGLE CELLED ANIMALS PrGt^zd^a. 

With Heveral Incaneiit and \ 

With a ilngle tncuncnt, \ 
which Berrefl oIbo as em V (^ jm ^ 3^id. 



I 

-I 

lU 

O 

>- 



ExWiWtilnQ a Rfi'dii ai« structufa. 



Exhibiting a more 

or lei; obvious seg;^ 

men ted ttructure. 



WirmVT 

JOINTED 
LOCOMOTOaY 
AFPENDAaSS. 

WiTa MQA] 

OR Lies 

LOrOMOTOBT 
^FPBNDAOSa. 



With a single Jncuirent and \ 
also a aixtglQ ^xcaxrentyBeMmf derm' did, 
opening. ) 



I Not covered hy a '' mantle." 



gbclfiton external. 
Stieletoii tntemal. 
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t THE INVERTEBRATES.* 



BRANCH PROTOZOA (protozo'A). 

SINGLE-CELLED ANIMALS. 

This, the introductory Branch, includes those animals 
which have the simplest structure. The Protozoans are 
minute forms, seldom equaling a pin's head in size, and 
are generally found only 
in salt and fresh water. 
Their bodies are soft and 
jelly-like, each contain- 
ing one or more nuclei^ 
and often presenting a 
granular ma.ss of food, 
which has been taken 
into the central portion of 
the body. When exam- 
ined with a microscope of 
considerable power, there 
is seen to be a small por- 
tion, containing a fluid, which is repeatedly sent out in 
divergent rays through the body substance, or protoplasm. 
This portion is called the pulsating vacuole (vftk'a 61), and 
serves to force the nutritive products of digestion over 
the body. 

* The term ''Ibiyeortebrates^* will become obyiotus further on in the study, 
when contrasted with the term "Vertebrates." 

t A Diatom (dTd tHkn) is one of the lower plants. 




Amo^ha prVaw, ui, Indl- S, An Indiyidiud 
vidualthathassniToaiideda sabdividiDg. The 
Diatom t {d) from which it is 
drawing nomishment iV, 
Polsatiiig or Contractile Vac- 
uole. N, Nucleus. /, Par- 
ticles of Food. P, Pseudo- 
podia. (Oreatiy enlarged.) 



lower part becom- 
ing separate from 
the upi>er, was ob- 
served to again 
subdivide. (Great- 
ly enlarged.) 
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2 BRANCH PROTOZOA. 

CLASS RHIZOPODA (rTz6p'6dA). 

The members of this class are often little more than 
animated drops of jelly-like protoplasm, which move about 
by simply thrusting forth a small portion from any part 
of their body, into which the remaining portion slowly 
rolls. On meeting with a suitable piece of food, this is 
taken into the body, by the animal's rolling itself around 
and over it. 

In many forms, there is deposited around this jelly- 
like body, a perforated shell, through the holes, or foramr 
iha (fo ram'l n6), of which, projections of the body can 
be thrust to seize and digest food outside of the covering. 
Protozoans which are capable of thus thrusting portions 
of retractile protoplasm from their bodies are called 
Rhizopods (rlz'o p5dz), as these extended foot-like portions, 
pseudopodia (sa do po'di 6), often have the branched ap- 
pearance of roots. 

ORDER FORAMINIFERA (fO ram i nlf'S r^). 

The members of this order may, or may not, be pro- 
tected by a porous shell. Of the latter kind, the Amceba 
(a ms'bA) inhabits nearly every small body of fresh water, 
and is often found in great numbers. When observed 
under the microscope, it is seen to mdve about and 
secure its food by thrusting out pseudopodia. One or 
more contractile vesicles (vSs'lkiz) and nuclei are gen- 
erally present, and the more central area is colored by 
the presence of food granules (gran'aiz). Two Amoebae, 
while slowly rolling about, may meet and devour each 
other, and a single animal may voluntarily subdivide and 
form two individuals. Indeed, this self-fiaaion (Hsh'tin), 
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CLASS RHIZOPODA. 



Fig. 8. 




Aral' la dmta'ta. 

Crown AmoelNL 
Projecting from the 

shell are eeveral 

Pseadopodia {p). 

(Greatly enlarged.) 



as it is called, is the ordinary method whereby the Amoebae 
are multiplied.* 

Figure 3 represents an Amoeba-like Rhizopod, which is 
found in great abundance in mossy pools. 
It will be observed to have a regularly 
formed shell, or covering, into which it is 
able to withdraw. 

The Foraminifera proper are marine, be- 
ing found in great abundance on the high 
seas, where their dead shells fall to^the bot- 
tom in a continual shower and form there, in 
time, a deposit of great thickness, which, as it hardens, be- 
comes limestone. Thus, though each one 
is almost infinitely small, these animals, 
working from earliest ages, have been 
active agents in molding and modifying 
the geological formation of the globe.f 

Globigerina (gl5b y errn6) is the most 
abundant form, its dead shells character- 
izing the ooze that covers the ocean 
depths. On quiet evenings, the live ani- 
mals may be skimmed from the surface 
of the water, though it is quite difficult 
to secure specimens which have not been mutilated, as 
the long calcareous (kal ka'rS us) 
spines are very brittle. 



Pio. 4. 




cmigerVna bul M'des. 
(Greatly enlarged.) 



Fig. 5. 



♦ When the surroundings of the ani- 
mal are unfavorable for reproduction by Jls- 
skm^ budding may take place. In this case, 
the new Bhizopod, in some species, remains 
attached to the shell of the parent, giving 
rise to the forms known as Nummulites, etc. 

t Poraminifers (fo ra nAn^fen) have fur- 
nished in large part the extensive chalk-cliflfe 
of England, and much of the architectural material of the world, as well as that 
of the marl-beds, so abundant on the Atlantic coast of the United States. 




Num mu Wtes a t&*\ ca. Rhizopod. 
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BRANCH PROTOZOA. 



ORDER RADIOLARIA (rft di o lA^rl &). 

^^- *• The Radiolarians are characterized 

by the possession of a siliciovs (si ir- 
shus), not calcareous, armor from which 
often project a multitude of long di- 
verging spines. No pulsating vacuole 
has as yet been discovered, though the 
body is much more granular than in 
the previous order. The pseudopodia 
are capable of being extended to a 
great distance, often forming a deli- 
cate net-work outside the shell,* and variously used. 




Hi H iphcB' ra iehXnoid'es, 
Spiny BadiolariAD. (Greatly 
enlaigecl) 



CLASS INFUSORIA anfQsO'rlA). 

We now come to those Protozoans which, unlike the 
Rhizopods, have an elastic covering for the body, pro- 
vided with one or many whip-like prolongations. These 
prolongations incessantly lash the water, as organs of 
locomotion, or whip the food into an opening in the cov- 
ering, or sac. From this opening, the food passes to the 
central portion of the body. One or more nuclei and a 
contractile vacuole are invariably present. Many of the 
forms possess, also, a thin membranous covering, or cvn 
ticle (ka'ti ki). 

Infusoria make their appearance in vessels of water, 
either salt or fresh, which contain decomposing animal 
or vegetable matter. From their abundance in these in- 
fusions they derive their name. 

* These ftTi<Tifift.ia are foimd in large numbers on the surface of the ocean, and 
their dead shells, like those of the Foraminif era, are not infrequently found in 
the solid rocks of the land, showing conclusively that such rocks were once coy- 
ered by the ocean. 
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CLASS INFUSORIA, 



Fig. 7. 



ORDER FLAOELLATA (flajSrifttA). 

Flagellate (na'jsi lat) Infusorians are peculiar in that 
they seldom possess more than one or two flagella, or 
lashes. They are extremely minute and resemble in va- 
rious respects the lower plants. They are, indeed, con- 
sidered by many zoologists as the property of botanista 
They are distinct, however, in that their motions seem 
to be more definite than those of flagellate plants, in 
possessing a contractile vacuole and 
in using the flagellum to force bits 
of solid food into a small opening at 
its base, which answers for a mouth. 

The OreenEuglena (ugie'nA) often 
appears on the surface of stagnant 
pools, forming a green scum. Under 
the microscope it is seen to move 
rapidly about by lashing with its 
flagellum. 

Oodosiga (ko d6s'l qa) is a minute 
form found in colonies* attached to 
the stems of fresh-water plants. It 
is peculiar in having the flagellum 
surrounded by a collar. 

The Nbctiluca (n6k tl ia'k6) is of 
interest, in that it has the power of 
producing a phosphorescent light. 
During quiet evenings of the. sum- 
mer months, millions of these animals rise to the surface 
of the ocean, lighting the waves for miles in extent, with 




Fig. 7.—EU gWna vir'i dU. 
OreenEuglena. ^, Flagellum 
at base of which is an opening 
through which food (/) may 
be forced into the body sub- 
stance. Pv. Pulsating vacu- 
ole. JT, Nucleus. (Greatly 
enlarged.) 

Fig. S.—CO d^i ga ho trP'tes. 
Clustered Oodosiga. S^ Sup- 
porting stem. Po, Pulsatirig 
vesicle or contractile vacuole. 
N, Nucleus. C, "Collar." 
F. Flagellum. (Greatly en- 
larged.) 



* Many of the flagellate forms are foxind coUeoted in ooloniee. Each colony 
presents either a tree-like or a spherical structure, new forms taking their places 
in the old group. 
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BRANCH PROTOZOA. 



Fie. 0. 



Fia. 10. 



a most beautiful golden sheen. This is not the only 

form, however, which can lighten 
up the sea ; many other Protozo- 
ans, as well as certain individu- 
als of every other branch, have 
a like power. 

The Noctiluca not only multi- 
pHes by fission, but may draw 
in its flagel- 
lum, lose its 
mouth and be- 
come a mere sphere of protoplasm, a 
cyst (stst) After resting encysted for 
some time, the cyst breaks open and a 
multitude of minute Noctilucse hasten 
forth. This 'phenomenon, which has 
also been observed in some Rhizopods, 
is called " multiplication by the forma- 
tion of zoospores '* (zo'o spopz). 




Noc a la'ca mil i a'ria. (Magnified.) 




ORDER CILIATA (s!l i S tA>. 

The Ciliate Infusoria have not the 
long flagella of the previous order, but 
are very generally provided with nu- 
merous small cilia which serve as or- 
gans of locomotion; though, around 
an opening, which answers for a mouth, 
the cUia may be of larger Rize and of 
use in securing and retaining food. 

The Paramoecium (par a mS'sl um), 
is a very common form, found in stale water, while often 
attached to the stems of aquatic plants are colonies of 



Paramct'dum caudd'tum. 
The arrows indicate the di- 
rection of the current in- 
duced by the action of the 
cilia. 0, The course the 
food takes on entering the 
body substance, a, Mat- 
ter no longer containing 
nutriment being thrust 
from the body. /, Food 
mass. i\r, Nucleus. J*»', 
Pulsating vesicle imme- 
diately before and J*», 
immediately after con- 
traction. (Greatly en- 
larged.) 
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Fio. 11. 




Bell Animalcules (ftn i mai'kaiz). When viewed under a 
microscope each single bell is found to have a ciliated 
lid with a mouth-opening* under one portion of its cir- 
cumference. In the body can often be 
seen an elongated nucleus and one or 
two pulsating vacuolea On being irri- 
tated, the stems of the small bells 
contract, bringing the entire colony 
against the object to which it is at- 
tached. 

During the warm weather, when the 
pools dry up, these ciliated animals 
draw in their cilia and enter an en- 
cysted stage ; a few days of moisture, 
however, will serve to burst the wall of 
the cyst, when a multitude of new Vor- 
ticellsB swim forth. 

While considering the members of this first Branch 
of the animal kingdom, though dealing with animals con- 
sisting of but a single cell, we have found them capable 
of motion, of sensation, of finding, securing, digesting, 
and assimilating food, and of reproducing other animals 
similar to themselves. Thus, in their humble position, 
they are endowed with powers resembling, though not 
equaling, those of the higher forms. 

All other animals are made up of aggregations of 
cells, and are thus of such a size as to be generally 
appreciable to the unaided eye. This many-celled struct- 
ure of the remaining Branches has given to them the 
name of Metazoa (mSt a z6'6). 



VoraavUi Mbul\f'gra, 
or Bell 'animalcule. C, 
Row of long Cilia encir- 
cling the disk or lid, L. 
S, Stem. Other letters 
same as in previous fig- 
ures. Note the elongated 
nucleus. (Greatly en- 
larged.) 



* In many parasitic cillata, as in th« parasites of the higher animals, the 
month parts are wanting, and the animal receives its nutriment by imbibition,^ 
no solid food being taken. 
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BRANCH PORIFERA (ponr^r^). 

THE SPONGES. 

SPONGES during life are quite different from the 
mere sponge-skeleton which is the article of commerce. 
They are more or less gelatinous (je lata ntis) masses, 
found mostly in salt-water, and are supported by a frame- 
work which may be either calcareous, silicious, or horny. 
The forms of sponges are of great variety. 



CLASS SPONG-IA (spGn'j! A). 
ORDER CALCISPONGIA (kfil si sptin'jl A). 



Fia. 12. 



A Calcareous Sponge, Orantia (grSm'ti A), of about half 
an inch in height, 
well illustrates 
the anatomy of 
the Branch. Wa- 
ter is induced to 
enter, through ex- 
ternal pores (Fig. 
12), to small ra- 
diate chambers 
which are lined 
with collared fla- 

Grdn'aa cUid^ta. A gollate CClls. 

CalcareouB Spoiige. C, ThPQP flncrpllp not „ ^*«™1 ^^t^^^y «' G»iitJa. 

Cro^^^l of spines around 1 nese Uageua UOt B, Cross - section, diagrammatic, 

showing that the "pores" lead 
into converging tubes (C) which 
open internally into a central cav- 
ity ( C'c). 8, Spicules arranged as 
strainers over " pores. " C, M ore 
enlarged view of ** tube," show- 
ing it to be lined with Codosiga- 
like cells. 2>, A few of the cells 
highly magnifled. 




Z) ^<: 




' spines t 

excurrent opening. P, only whip alonff 

Pores admitting water, ./ jt o 

as indicated by arrows, the Wator, but, 

i?, Root-like base. /-i j ' 

(About twice the natural like UOClOSlgaS, 

^^'^ seize upon all nu- 
tritive matter which the water con- 
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talna We can think of the sponge, then, as a colony* 
of protozoan animals, each living a separate life, though 
interested in the welfare of its neighbors. The water, 
after having been examined by these flagellate cells, 
passes on into a central cavity, and finally leaves the 
sponge through a large opening at the apex. 

Often attached to the side of this more simple 
sponge are so-called "6i^cte," which are young sponges in 
process of growth. 

ORDER HYALOSPONGIA (hi al O span'jl A). 

Sihcious, or Glass Sponges, are less common.! 

ORDER CERAOSPONGIA (sS rft O spGn'jl 6). 

Sponges having a horny skeleton are those with which 
We" are most f amilidr; If a common bath sponge, Euspongia 
adriatica (a sp^n^jl & ad ri at'l k6), be examined, there will 
be found small pores, leading in at the sides, while at the 
apex are the large excurrent openings. Those who cure 
the sponge, wash away the soft flagellate cells together 
with other slimy portions of the animal's body. All the 
more valuable forms are found in the warmer regions. 

We have thus seen that the Porifera are animals whose 
bodies consist of numerous cells, supported by a frame- 
work, or skeleton. Until recently, the members of this 
Branch were considered by many naturalists as plants; 
but the working out of their life-history has proved them 
entitled to higher rank than some other animals. 

♦ "It is a kind of sub-aqueous city, where the people are arranged about the 
streets and roads in such a way that each can choose his food from the water as 
it passes along."— Huxley. 

t The most beautiful is the WupUcteUum agpergUlum (f piek'tellnm SspergnMomX 
in which the silicious fibers form a delicate mesh of lace, known as Venus' Mower 
Basket, formerly considered a unique specimen of Chinese industry. 
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BRANCH CCBLENTERATA (s« len ter a- ia). 

THE CORALS (kdr'aiz), ETC. 

We now meet, for the first time, with animals pro- 
vided with a true mouth; with a skin formed by layers 
of interlocking cells; and with arms, or tentacles, for 
thinisting captured food through the mouth and into a 
central bag, which answers for a stomach. This ^^ stom- 
ach'' is of such a rudimentary nature that it has given 
the name (hollow intestine) to the Branch. 

The exterior of the body of CCE- 

JPia. 14. 

LENTERATES (ss ignt'Sr atz) is be- 
set with a countless multitude of 
cells, lasschcellSj which are capable of 
throwing out, with considerable force, 
long threads, the fine poisoned ends 
of which enter the skin of such ani- 
mals as may be passing by, produc- 
Tt!:o"^^;ruoC ^^^ ^ paralysis and rendering their 

/?, The same completely ex- capture eaSV. 
tended. ^ ^ 

These animals are all aquatic : 
many are of considerable size, and others, the Corals, 
though often small as individuals, have been active agents 
in changing the outlines of coasts and in forming islands. 

CLASS HYDROZOA (hldrO z6'6). 
The common Hydra of every fresh-water pool and 
slowly running stream, introduces us to the Hydrozoa. 

ORDER HYDROIDEA (hi droid'S 6). 

The Hydra is about one fourth of an inch in length, and 
is often of a deep green, or brown color. By reference to 
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Fig. 15. 



the figure, or, better still, to the live animal, we notice 
that it resembles the simple sponge in having an elon- 
gated body, at the apex of which is 
an opening. The radiate plan is 
here shown in the disposition of the 
long arms, or tentacles (tSn'ta kiz), 
which surround the mouth-opening. 
Other sponge-like characters are the 
possession of a central cavity and 
often the presence of small buds 
attached to the side of the parent. 
A further study, however, will re- 
veal many things in the Hydra quite 
different from the Sponge. 

There are no canals piercing the 
sides of the animal, hence the food 
must enter in another way. If we 
watch a Hydra which has become 
attached to the side of a glass jar, 
containing green slime and stagnant 
water from some pool, we notice 
that the small forms of animal life 
swimming around often become in- 
active on approaching the Hydra, 
being stung by the lasso-cells, and 
are seized in the animal's tentacles 
and thrust into the terminal opening, or mouth. The 
food, much larger than that capable of being captured 
by the flagellate cells of the sponge, passing through the 
mouth, simply enters the bag-like body cavity^ where it 
is acted upon by the digestive fluids; the hard, innutri- 
tions portions being finally expelled through the same 
opening by which they entered. Leading from the body 




Hp drdfUtf-ea hanging from an 
aquatic plant. B^ Lower por- 
tion of body. 0, Position of 
month. A^ One of the arms, 
y, A " bud " partly expanded, 
y', A "bud " contracted. 8^ 
Cross-section through body 
showing disposition of two 
cell layers around the central 
cavity. (Enlarged about five 
times.) 
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BRANCH CCBLENTEBATA. 



Pio. 16. 



cavity are the cavities of the tentacles, which are simple 
outpushxngs of the body wall, being given their form by 
the nutritive fluid they contain. If this liquid is with- 
drawn, the tentacle sinks down to a mere elevation. On 
being irritated, the Hydra may allow most of the liquid 
to escape from its body, contracting itself into a small 
knob. It is thus without the supporting skeleton of the 
sponge. 

The Campanularian Hydroid (kam pan aiaM an hydroid), 
Obelia gelatinosa (6 be'i! a je ifit l no'sa), is another repre- 
sentative of this class. It looks 
like a Hydra surrounded by a cup, 
into which, on contracting, it can 
withdraw. The cup may be sup- 
ported at the tip of a long branch- 
ing stock, the base of which is at- 
tached by root-like expansions to 
some support, as the side of a spile 
or the frond of a sea-weed. 

When these branching animals 
are examined during the summer 
months, some of the cups, or bells, 
are found to be without mouth or 
tentacles, and to have in place of 
the body, a central stock from 
which "buds" are growing. These 
buds finally break from their suj)- 
port and swim away. This free form, of minute size, is 
called a Medusa {me 6xx's^\ is bell-shaped, and swims by 
alternately expanding and contracting its rim. Around 
the edge, are several small sacs, connected together by a 
nervous cord and filled with liquid, in which are small, 
hard particles. When the water is disturbed, these im- 




OWna geldtlrUysa. 
8t SnpportiDg stem. E^ Cap. C, 
Contracted individual, ff, Ex- 
panded individual showing its 
mouth at the center. S ' , Support 
bearing Buds {B)^ which event- 
ually leave the surrounding cup 
and swim away as A, the Mc dll'sa 
of an allied form. (Enlarged.) 
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pinge upon the nervous walls of the sac, giving to the 
animal the sensation of sound. Here, then, we meet for 
the first time with organs of hearing and with a con- 
nected nervous system. 

As the Medusa slowly propels itself through the water, 
stretching out behind is a series of long streamers armed 
with lasso-cells and of use to the animal in procuring its 
food and in directing its course. These free Medusas 
carry with them eggs, which, finally, on becoming at- 
tached to some support, develop into branchial Cam- 
panularian Hydroids.* 

ORDER DISCOPHORA (dis k6r6 rA). 

The Ufe-history of the Jelly-fish well illustrates an- 
other group of the Hydrozoa. 

Fig. 17. Fig. 18. Fig 19. 




Hydra-like stage. Later stage of Fig. 17. Free-swiramins Jelly-fish. E, Eye-apot 

The several stages in the development of the Jelly-fish, Au rd'H a flavi dU'lcu 

The egg, on becoming attached, finally develops into 
a form much resembling the Hydra. The portion of the 
body above the tentacles, however, continues to grow 
until it is enormous. Constrictions soon appear and di- 
vide it transversely into a series of "saucers," of which 
the upper and largest breaks away from those below it, 
turns over and swims away as did the Medusa of the 

♦ It is a sinirular fact that through a lack of food, certain Medusee have 
been known to return finally to their attached hydroid. condition. 
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Campanularian. Finally, all the saucers thus swim away 
and, rapidly growing, become Jelly-fish.* 

CLASS ACTINOZOA (ftk tl no z6'A). 

Some of the members of this class are remarkably 
like the Hydra; a circle of tentacles, disposed radially 
around the mouth, being supported upon a cylindrical 
body. 

AcTiNozoA, however, are exclusively salt-water ani- 
mals; are of comparatively large size; and have the 
mouth not opening directly into the body-cavity, but 
leading through an oesophagus (5 s6ra gas) into a bag-like 
stomach, which is open below and allows the nutritive 
products of digestion to pass into the body cavity. The 
oesophagus and stomach, moreover, are held in position 
by a radial series of fleshy partitions, the mesenterial 
folds, attached at their peripheries (pe rirer tz) to the 
body wall. This body wall, though tough, is soft and 
flexible, and can be expanded with sea-water, which the 
animal, on being irritated, allows to escape through lateral 
pores and from the mouth, thus contracting itself to a 
mere knob. Often the body wall, as in previous forms, 
supports buds which in turn may support other buds, 
giving rise to branching forms. In such cases, the skin 
may be stiffened by the deposition of horny matter, or 
of lime, making a stem either tough and flexible, or 
hard and brittle. 

♦ Jelly-fish abound along the coast, and are to be seen by the thousands in 
calm weather during the summer months, api)earing at night like specters mov- 
ing about with their phosphorescent light. Though many are small, the size of 
a cup, others are as large as a tub, and their long streamers, armed with lasso- 
cells, cause no little annoyance to bathers. The bodies of Jelly-fish are loosely 
held together, and on being removed from the water, will often slip through the 
hand in strings. So much of the body is water, that, if allowed to remain in the 
sun's rays, after desiccation little more than a mere scale will be left. 
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ORDER ACTINOIDA (Sk tl noi'dA). 

The Actinoida are characterized by having the me- 
senterial folds and ten- ^ ^ 

Fio. so. 

tacles arranged on a 

plan of six, and by hav- 
ing the support, when 

present, of limy matter 
The common Secf^ 

anemone (a nSm'o ne) 

is often found attached 

to the spiles of bridges 

or to the under side of 

overhanging rocks. 

When expanded, its 

gracefully waving, 

bright colored arms 

give the animal a 

plant-like appearance. 

To the small unwary 

fish, however, this 

beautiful growth is 

most dangerous to ap- 
proach; for the slightest contact with one of its ten- 
tacles will cause the 
Anemone to throw out 
a multitude of poisoned 
barbs. These barbs 
quickly paralyze the 
animal which they 
pierce. 

The tentacles of the 

Me iridium mar gin d' turn. 
Sea^memone, as it appears when contracted. Sea-anemone are 




Diagranunatic view of an Ac tin o zJ^cny Sea-anemone, 
one side being removed to show internal anatomy. 
Ty Tentacles. 0, Month leading into the oesophagus 
((?), which in turn opens below into the general body 
cavity (C). M^ A Mesentery. The lower, free ends 
of others can be seen as radiating lines below the 
oesophagus. P, Opening in mesentery. TT, Body 
wall. Hy Section of tentacle showing that its cavity 
is continuous with the body cavity. (Natural size.) 



Fig. 21. 
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BRANCH CXBLENTERATA. 



Fig. 22. 




Ctendc tis e cki nVta. Mnshroom Coral. 




Tlie CO ey u'thw 

cyl.ndri'cing. 

Cnp Coral. 



smooth, hollow, and of a conical shape. They can be 
extended or withdrawn at will, and are of use to the 
animal as organs of touch. The number of tentacles is 
usually six, or some multiple of six. 

The simple Mushroom and Cup Corals axe little more 

than Anem- 
ones. Between 
the mesenterial 
folds and at the 
base of the ani- 
mal, there is a 
deposit of lime. Some species measure over 
a foot in diameter. 

If we examine a branching coral, we shall find extend- 
ing through the axis, the remains of a single elongated 
parent Actinia (aktln'lA), or polyp (p6lMp), 
from which others branch out in every 
direction, all keeping a communication 
with one another through the axial ca- 
nals, and also through the external fleshy 
investment. We thus see that the coral 
is deposited not as a result of the industry 
of the animals, but is merely, like our 
skeletons, a support. The reef-forming 
coral animals abound in tropical seas, 
Branching Coral while Solitary corals are found at depths, 

yl, Plan of single ani- • ,i a .• ^ * 

mai. even in the Arctic Ocean.* 



Fio. 24. 




* Dana, in describing the coral reefs of the Pacific, says: "The Actiniae 
may well be called the asters, carnations, and anemones of the submarine garden ; 
the tubipores are literally its pink beds ; the gorgoniee, its flowering twigs ; the 
madrepores, its plants and shrubbery. Astraeas (star corals) often form domes 
amid the grove, embellished with green or purple blossoms; hemispheres of 
meandrina (brain coral) appear a? if enveloped in a net- work of flowering vines ; 
and vases of madrepores stand on a cylindrical base covered with branches, 
spreading gracefully from the center and deckea with sprigs of tinted i)olyp6. 
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Fio. 26. 



ORDER ALCYONARIA (&! sl O na'rf A). 

This order includes those Polyps which have the me- 
senterial folds and tentacles 
arranged on a plan of eight. 
The growth is supported on a 
horny or calcareous, often 
branching axis, surrounding 
which is a limy layer depos- 
ited in plates, allowing consid- 
erable flexibility. It is into 
the minute pores of this outer 
layer that the Polyps can contract.* 




Oordl'Rum rH'brum. Red Coral. 

The hard central axis 1b seen pi-ojecting 

toward the left 




6or gd^rA a flabby lum. Fragment 
of Sea-fan, showing the inter- 
locking of the branches. S, The 
central homy axis. 

♦ An aberrant form classed 
in this order is the Organ-pipe 
Ooral^ which consists of cylin- 
drical tubes arranged like the 
pipes in a church organ. Each 
one is the cell of a single polyp, 
and the whole number in the 
mass is the progeny of the one 
that first became fixed at the 
base. Cross-plates at intervals 
preserve the unity of the mass. 
The mouth is located between 
the bases of the tentacles. 



The Red Coral, prized 
for jewelry, is the highly poHshed 
central axis of an alcyonarian Polyp, 
found growing, in small quantities, 
in the Mediterranean Sea. The 
Sea-fan is also a representative of 
this order. Its interlacing branches 
are covered with a purple or a yel- 
low calcareous layer which, on dry- 
ing, may cleave off, exposing the 
black homy axis. 

Pio. 27. 




7\i Hip' 6 ra mas' \ ca Organ-pipe CoraL 
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BRANCH ECHINODERMATA (Sk i no dsrm'a tA). 

THE STAR-FISHES, ETC. 

The ECHINODERMS (e kin'6 d«pmz) presenu a radial 
structure, . have the digestive tract without direct con- 
nection with the body cavity, have the skin indurated 
an'du rat ed) by calcareous plates, and are generally free 
to move about. All are marine. 



CLASS CRINOIDEA (krlnoid'SA). 

At early periods of the earth's history, the CRiNoms 
(krrnoidz) abounded ; now they are extremely rare, being 
seldom obtained except from deep water by dredging. 



Fig. 88. 



ORDER BRACHIATA (brft kl ft'tA). 

The Norwegian Crinoid found in the 
North Atlantic at depths oflOOtol,000 
fathoms, is one of the smaller species. 
A long stem attached to the mud by 
root-like branches, supports a five-rayed 
animal, of the general appearance of a 
lily. As in the other metazoan animals 
thus far treated, the mouth is placed in 
the center of the disk from which the 
main rays diverge ; but, unlike the Cce- 
lenterates, a limy deposit prevents the 
quick contraction of any portion of the 
animal, and renders movement slow and 
limited. The food, moreover, which has 
been thrust down the oesophagus, has the 
nutritive portions absorbed by the walls 
of an alimentary canal. Along the upper surface of each 




Mlzocri'nus toft^n'Ha. 

The Norwegian Crinoid, 

or Stoiie>lily. 
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arm, is a longitudinal groove from which project a multi- 
tude of small retractile tentacles, the ambulacral append- 
ages. Other species of Crinoids finally break from the 
top of the stock and crawl away, free forms. These free 
Crinoids introduce us to the Star-fishes. 

CLASS ASTEROIDEA (fts ter oid'« A). 

The Star-fishes have the body much flattened and 
the ambulacral appendages^ when present, provided with 
terminal suckers, of use in locomotion as well as in secur- 
ing food. All are invariably free, i. e., are not supported 
by a stock. 

ORDER A8TERIDEA (fts ter ld'5 A). 

The common Star-fish is abundant along the sea-shore, 
where it commits great depredations on the oyster beds. 
Upon the lower side of each ray are several rows of am- 
bulacral suckers, which may be thrust forth and become 
attached to foreign bodies ; they are then contracted and 
the animal drawn up to the point of attachment, thus 
producing a slow locomotion. As the animal crawls, 
mouth downward, these suckers bring it over its food, 
which is thrust through the mouth into the stomach; or 
if the morsels are large, the stomach is everted, and the 
food digested outside the animal, the stomach being 
finally drawn back into the body. At the tip of each 
ray is a small red spot, the eye, which may give the 
animal the perception of light and shade. A small nerve 
can be traced from this spot, along the lower side of the 
arm to a nervous ring surrounding the mouth.* Recent 

* As each arm contaiiis special branches of all the necessary organs, fhe 
Star-fish can endure severe mutilation. Lost arms are replaced, and even single 
arms will live and finally develop into complete Stars. All the Star-fishee, of 
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BRANCH ECHINODERMATA. 
Fie. 90. 




AMtU'rioi fortes' \ I. Star-flsb. E^ Bye-ppot. C, Coral plate. 8, Ambnlacral sockerB which 
on the arm toward the right are attached to a small stick. 

experiments have also demonstrated the presence of a 
sense of smell. The water, which is taken in to expand 
the ambulacral suckers, or tentacles, enters through a 
brick-red sieve, the coralrplate. 

The Pacific coast of North America furnishes several 
varieties of Star-fishes differing from A.forbesii in size, and 
also in the number of their arms, — some having six arms, 
while other allied genera have more than twenty arms 
and attain to the diameter of three feet and upward. 

which there are at least one hundred and fifty species, have the power of disin- 
tegrating themselves, especially the many-branched varieties, and of restoring in. 
a brief time the iwrtions broken off. Hence, when fishermen vent their spite 
upon them for stealing their bait, by tearing them in pieces and throwing them 
overboard, they simply multiply the evil. Immersed in fresh cold water, they 
die instantly. 
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As trbph'p Urn a gas sis' A i. Baaket-flsh. 

The Basket-fish represents species having the five rays 
subdivided till the number of ultimate branches is nearly 
five thousand. 



CLASS ECHINOIDEA (Sk t noid'5 A). 

OFHDER CIDARIDEA (si dar td'S A) 

The Sea-urchins differ from other Echinoderms, in 
having the calcareous plates so firmly united with each 
other, that all motion between them is precluded. The 
investing shell, thus formed, is perforated with numer- 
ous pores, through which ambulacral suckers can be 
thrust, enabling the animal to move about. Protective 
spines are invariably present, — in some species number- 
ing more thau a tUous^,u4 
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Fia. 81. 




Strongploc^n^trdhis droback- 
i en' sis. Sea urchin, the am- 
bulacral suckers appearing as 
the long filaments, far out- 
reaching the protective spines. 



The common Urchin of the North 
Atlantic coast is of about the size 
and shape, and has the general ap- 
pearance of a chestnut bur. It moves 
about on the rocks, gathering vege- 
table incrustations from their surface 
by means of its five sharp teeth, or- 
gans with which we have not hith-* 
erto met. These are worked by thirty- 
five powerful musclea 



Fza. as. 



ORDER CLYPEASTRIDEA (klip S as trld'5 A). 

The Sea-otter departs 
somewhat from the five-rayed 
structure of the previous mem- 
bers of this branch. While 
an imaginary line might be 
drawn across the Star-fish, 
through the coral-plate and 
the arm which in Fig. 29 is 
toward the right, dividing the 
animal into two equal por- 
tions; the Sea -otter has a 
more obvious right side equal- 
ing a left side, — a structure 
characterized by the term " bi- 
lateral symmetry." 




Schizds't4r. Sea-otter, viewed from the 
lower side. 0, Mouth. 8^ OpeningB 
through which are thrust the axnbulacral 
suckers. 



CLASS HOLOTHUROIDEA (h61 o tha roid'S A). 

The HOLOTHURIANS (h61 o thu'rl anz), Called Secb-cucww^ 
hers because of their peculiar form, are regarded as the 
highest of the Echinoderms. Though they depart con- 
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siderably from the forms hitherto studied, they exhibit a. 
five-rayed structure in the disposition of their tentacles 
and also of the rows of ambulacral suckers when these 
are present. The skin, which is tough and strong, con- 
tains numerous small calcareous plates,* The body is 
often elongated, worm-like, and presents a marked bilat- 
eral symmetry. 

A good idea of the Holothurian can be obtained by 
conceiving a Sea-urchin to be drawn out from its attach- 
ment and then laid down on its side. Five, branched, 
retractiie tentacles, which are of use in collecting small 
plants and animals, and forcing them into the mouth, 
take the place of the Urchin's teeth^ while the hard shell 
and long spines have disappeared. 



Fia. m. 



ORDER APODA (Sp'6 dA). 

Synapta (sTn fip'i^) is a form found along the Atlantic 
coast, and from its movements, 
is ordinarily mistaken for a 
worm. Its body is generally 
elongated and hidden ai^ay in 
subterranean passages in the 
mud. It feeds by swallowing 
sand in large quantities, leav- 
ing the digestive organs to 
gather from it what nutriment 
it may contain.! 




ciimb(?r. A fljniteued hiflividiijil. (Nal- 
n nil pi sift, 1 ji ♦ The ' * aii chor and | > la te, " 
1 Greatly magnifiod.) 



* Theso often take a deflnitE form, bb 
of '' ancbora/^ ** whf^els,** etc. 

t HolottmriaTia have a most singular 
tuihit, when alarmed, of throwlnK out from their bodiea iMrtions of their alimeTitflry 
tract. This may l>e a stranse pTo\iBioii for their protection, einco a proying Dsh 
would seJKe upon thesie softer morsfil^i, lisavinf; the tou^h Eldn, which ftnally rv- 
plftoes the loHt parl4i. Syoapta, possibly for a like purpoBe, often divides ItMlf 
into nT^aeroua a^^^menta hy violently oontractjng. 
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BRANCH VERMES (vsr-msz). 

WORMS, ETC. 

This branch includes animals presenting the most di- 
verse peculiarities, and hence is difficult of precise defini- 
tion. The body, however, is bilateral, and either entire, 
or divided into segments by transverse rings. Lateral 
appendages may be present, but are never jointed. Rep- 
resentatives are found on land, in water, both salt and 
fresh, and as parasites on members of nearly every branch 
of the Animal Kingdom. Though several classes have 
been defined, we shall consider only the more important. 

CLASS PLATYHELMINTHES (piat 1 el mln'thSz). 

The so-called Flat Worms have the body depressed 
and more or less elongated. Some representatives are 
free ; others are parasitic. 



Fio. 84. 



ORDER DENDROCCELA (dSn dro SS'IA). 

The Planarians (pia na'ri 6nz) are the 
most common free Platyhelminthes, and 
are found in abundance gliding over the 
rocks of slowly running streams. If one of 
these animals be placed in a tumbler of 
water, its singular motions and peculiar 
structure can be observed. In the form most 
likely to be captured, there will be noticed 
a pair of dark dots, the eyes, on the an- 
terior portion of the body, which is more or 
less diamond-shaped when the animal is 
stretched to its utmost. The mouth will be 
seen on the lower surface^ placed far back and leading 




Han'i'ria tdr'va. 

Planarian Worm. 

0, Mouth. £; Eye 
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into a branched stomach. The pecuhar gUding motion 
is the result of the combined action of invisible cilia. 

Though at first glance, the structure of this animal 
may appear quite new to us, by comparing it with the 
Anemone, we find several resemblances. If the latter 
animal be inverted, its tentacles retracted, and its body 
made capable of movement by being provided with cilia, 
we should have ^ a very fair Planarian. The worm also 
shows coelenterate features, in that it is armed with lasso- 
like cells, which it throws out on being irritated; and in 
sometimes multiplying by self-division. Though many 
Planarians of the warmer countries are terrestrial, all of 
our fornls, with a single exception, are aquatic. 

The remaining Flat Worms are mostly parasitic ; that 
is, they attach themselves to some larger animal, their 
host, from which they draw their nourishment. When 
animals thus become parasitic, they are apt to lose, 
through disuse, many organs, which a free life would 
render quite necessary. Nature is thus found to be 
economical, never supporting useless organs. 

ORDER TREMATODA (trSm a tO'dA). 

The Liver Fluke, nearly an inch in 
length, broad and fiat, is one of the most 
common parasites. It is found in the 
bile-duct and other organs of herbivorous 
animals. Subsisting there on the fiuid 
in which it fioats, it has no need of eyes 
nor of special means of protection, hence 
these are not present. It is, however, pro- ^JZi^^f^^^] 
vided with two suckers, ventrally placed, surrounded by a suck- 

' *^ ^ ' ing disk. 4, Alimen- 

With which it holds to its host. tary tract. 5, Ventral 

Bucking disk. (Bn* 

The life history of this animal is of lai^ed.) 
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particular interest. While still attached in one of the 
bile-ducts, it constantly sets free a multitude of eggs, 
which follow the duct to the intestine, from whence 
some^ finally reach damp earth or pools. 
There they hatch and give rise to active little 
eyed forms, which, on coming in contact 
with the soft parts of certain snails, thrust 
themselves through the skin and become 
encysted. After some time, one of these 
cysts may break open, as the snail crawls 
over the grass, and give birth to not one, 
but several active forms, each of which en- 
cysts on a blade of grass. A sheep, grazing, 
swallows the encysted animal, which the di- 
gestive juices bring into activity, and we 
finally have the completed cycle in the 
adult Fluke, which produces in sheep the 
disorder popularly known as *'rot." 

ORDER CESTODA (ses toMA). 

The Tape-worms also belong to this class. 
Several species of these worms are found in 
the intestines of various animals. Here we 
meet with a parasite, even more degraded 
than the Fluke. As the animal floats in 
the digested matter of the alimentary tract, 
it takes in its nourishment by absorption 
through the skin of its body. No mouth is 
present, though there is usually a number of hooks, and 
in some species, suckers, on the anterior portion of the 
body, the " head," by which it remains attached. Behind 
the head, and stretching back, in some forms for twelve 
feet, is the flat ribbon-like and jointed body, constantly 
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elongating by the interposition of new joints next the 
"head." The older terminal joints are in the meantime 
falling off. Each of these can move about, and contains 
a multitude of eggs, which escape to the outer world. 
The omnivorous hog, perchance, devours some of these 
eggs ; in its stomach, they hatch, and the young worms 
distribute themselves through their host, become encysted, 
and we have what is called "measly pork." These cysts, 
on opening in the alimentary tract of the animal which 
has eaten infected meat, give birth to small Tape-worms, 
which at once attach themselves to their new host. 

CLASS NEMATHELMINTHES (nSm St el mIn'thSz). 

If cider vin^^gar be closely examined with a hand lens, 
it will be found to contain a myriad of small active 
worms, popularly called Vinegar Eels. A description of 
the anatomy of one of these will epitomize that of the 
class. 

ORDER NEMATODA (nSm a t6'dA). 

The body of the Vinegar Eel is round and filiform 
(ni'l f6rm) ; the alimentary canal extends as a tube, from 

Pig. 87. 



Uip ti6d' i ra 6x 6ph'Ma, Vinegar Eel. (Greatly magnified.) 

the anteriorly placed mouth for nearly the entire length 
of the body; on each side, can often be distinguished a 
multitude of eggs. Though many members of this class 
live, like the Vinegar Eel, a free life, others are para- 
sitic. 

The Trichina (trl ki'nA) is by far the most dreaded of 
human parasites. By eating raw or poorly cooked pork. 
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as is often done with ham and Bologna sausage, encysted 
worms are taken into the aUmentary tract, where the 
pj^ ^ digestive fluids break the cysts, and 

free the animals, which deposit a 
multitude of eggs. These eggs soon 
hatch, and the young Trichinae work 
their way through the tissues and 
migrate to nearly every part of the 
body ; but finally settle down and 
become encysted in the muscles, in 
capsules about jV o^ ^^ ii^ch long, 
where they remain indefinitely. If 
the host can endure the irritation 

TriehVna tjnra'Us. 
Migrating in muacles. Encysted. produCCd by this migration, fatal 
(Greatly magnified.) . . ion 

results will not follow. 
The Hair-worms, which are found in damp soil and 
in stagnant water, are forms closely ,^^ 

allied to the Trichina. The Gordivs 
(gdr'dicis) often resembles a long 
hair from a horse's mane, and being . 
found in the water, is considered by o^aau agwuf\ciu. 
the ignorant to be an animated hair, . "^**"^ 

which will finally develop into an eel. The young of 
Hair-worms are often found parasitic in small aquatic 
animals. 

CLASS ANNELIDA (Sn nSl'l dA). 

This class includes the higher developed segmented 
Vermes : the Earth-worms, Sea-worms, and Leeches. The 
body is elongated, and traversed for its entire length by 
the alimentary tract. The nervous system consists of a 
brain proper, placed over the oesophagus (the anterior por- 
tion of the alimentary tract), round which, on each side, 
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a nervous cord passes, coiuiecting with a ventral chain of 

nervous ganglia. The most noticeable featuru^ howev^er, is 

the regular series of segments^ each of which has its own 

nervous center, circulatory organ^ respiratory (re spir'a to ry) 

system^ and, when such are present^ organs 

of locomotion. It m not surprising, then, 

that when such an animal is divided, 

the parts continue to show life for some 

time after the mutilation, Axnelids 

(fin'ii^l idz) are found in damp soil, and 

in both fresh and salt water. 

ORDER OLiGOCH/ETA (o IT gO kS'tA) 

The common Angle ur Earth-worm is 
abundantly found in the loamy soil of 
both continents. In tunneling, it swal- 
lows the dirt, leaving the alimentary 
tract to aelect what little organic matter 
may be contained. Along each side of 
the body are rows of small spines, of 
use in holding to the walls of its tunnel ; 
these can be felt if the animal be al- 
lowed to crawl between the fingers. This 
worm is nocturnal in its habits. It re- 
quires moisture, dying in a short time if 
exposed to the sun's rays. Extreme cold 
it can not endure ; but during winter^ it sinks below the 
frost line and, with several companionSj remains coiled 
up until the advent of spring. Besides its ordinary diet, 
it is known not infrequently to attack vegetables and 
even refuse meat. Whenever feeding, however, it inva- 
riably disposes of the worthless matter by throwing it 
out as spiral casts on the surface, at the mouth of its 




tris. Auglo or Earth- 
worm, e. Egg, lnclc»^ 
ing two yoiiDg. di Es- 
tapQ or jotiDg from 
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tunnel. This bringing up from below and depositing on 
the surface, results in a constant overturning and enrich- 
ing of the soil. It also undermines, at a rate perhaps 
of an inch in a dozen years, pieces of stone and other 
debris, which are thus constantly disappearing from the 
surface. Its eggs are deposited in the soil and develop 
directly into Earth-worms. 

ORDER POLYCHiCTA (pol 1 kS'tA). 

Many of the Marine-worms {Nereis) have the append- 
ages of the sides of each segment greatly enlarged, with 
expansions which functionize as gills, and with tufts of 
elongated bristles. The Clam-worm^ so named because it 

Fio. 41. 




m'rSia peldg'Xca. Clam-worm, a, Male. 6, Female. (NatmtJ size.) 

is often brought to light where these moUusks are being 
dug, well illustrates such a form. The head is quite dis- 
tinct, surrounded with long feeling organs, the antennae 
(an tSn'nfi), and bears one or more pair of eyes. From 
the mouth can be protruded a long proboscis^ which is 
armed with terminal teeth and secures the animal's prey, 
finally drawing it into the stomach. With such well- 
developed and specialized organs, we should expect to 
find the Clam-worm an active animal, and such it is. 
At night, it is known to leave its submarine and sub- 
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terranoan tunnels, coxne to the surface of the water, and 
thertJ swim about. Some species reach eighteen inches 
in length. 

The famous Autolytus (© t6l'l ttts) is also a marine 
Annelidj and a closely related form. The young of this 
animal have a general resemblance to the Clam-worm, 
though they are of much smaller size. After the worna 




Au ti6i'ptu$ cor n£i'tu^, eabdlvid Jug Into two iiidivldnalB. 



wanders about for some time, one of its middle segments 
begins to take on the appearance and structure of a 
head and the posterior part of a body, and finally breaks 
away, a complete animal, free to move about and to de- 
posit eggs. The£ie eggs will produce other worms, which 
mllj in their turn, go through the same process of self- 
division. 

ORDER DISCOPHORI (dis kfiPu rl). 

The Leeches generally have the mouth surrounded by 
a sucking disk, while there is also a sunilar disk on the 
posterior end of the body. Dissection reveals a metam- 
erons <me tann'Sr as) (in parts or segments) arrangement^ 
for the digestive, nervous, and excretory systems. The 
Leeches used in medicine, are imported from France, 
where they are raised in large numbers** The mouth 13 

* The Leechefl grown in our own craters, eepecially the genna that fumiHiies 
the large variety ^ serve also for mpdicinal purposes i and, if baited hj applying a 
Uttle blood to the inflamed part, will attach theniselvos aa readily aa the imported 
ones. 'When gorged, they let go their bold of their own accord. If then a little 
fialt bs put upon their aneking disk, they at once disgorge themselves and ara 
again ready for sen-lco. 
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provided with three small lance-like teeth, which readily 
puncture the patient's skin, causing a painless flow of 
blood. During the warmer months, they 
crawl from the water and deposit their 
eggs in the moist mud. These in a few 
days hatch, the young at once seeking 
the water. Several allied forms inhabit 
our fresh-water ponds and streams. 







We now come to a few worm-like 
animals, the precise relations of which 
are not settled. The Polyzoa {p6i i zo'6), 
and Brachiopods (brSk'i o p6dz), though 
generally classified with the worms, 
present affinities with higher forms, 
and are regarded by some naturalists 
as belonging to a separate Branch, the 

MOLLUSCOIDEA (m61 ICis koi'de &). 

The Polyzoa, though found in fresh- 
water, abound in the ocean, where their 
small calcareous, or horny, capsules 
form incrustations over nearly every 
submerged object. These capsules, each 
of which contains a Polyzoon quite dis- 
tinct from the others, are often ar- 
ranged in a branching form, giving the 
colonies a strong, though superficial, re- 
semblance to the branching Hydroids. 
Through the thin wall of the capsule, the structure 
of the animal can often be determined. The mouth, 
surrounded by a number of ciliated tentacles, opens into 
an elongated and complete alimentary tract, through the 




Hlrn'do me die i no" lis, 
Medicinal Leech, Bhowing 
chief poiDts in its anat- 
omy. 0, Mouth. 6', Stom- 
ach. C, Cerebral ganglion 
uniting with the ventral 
chain of ganglia, F, 
through the oesophageal 
ring. T, Terminal suck- 
er. A, View of mouth, 
showing the three lance- 
Uke " teeth." 
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walls of whictL th3 products of digestion reach the body 

cavity, without the intervention of 

a circulatory system, A series of 

muscles enables the animal, on be- 
ing irritated, to retract itself into 

its supporting cup, where, by draw- 
ing a lid over the top, it may seal 

itself in.* 

Polyzoa deposit large numbers 

of eggs, each of which is capable 

of producing a new colony. The 

hard, limy shells have been found 

in the oldest fossiliferous rocks. 
The BrachiDpods are ako found, 

both fossiled, and still living in the 

ocean. They were long isupposed 
allied to the oysters and 
Recent investigation has 

shown their unique struct^ 
ure* What were the long 
tentacles surrounding the 
mouth of the Polyzoa, 
have in the Brachiopods 
united into two groups 
which are supported by 

« . . ^ ^ , , . . > , . " arms " ; these in some 

Section thrmigli BTfiehiopod, thntdiii? artitnmicjiil ^ 

pQCuli^ritloB. U, Thf} upper shell sepiirfitrsJ tmm f ormS are COllod lu a 
the Imvur at tho opL'nltig. O. M^ Miik;Icb which 

clow the Talves /*. Peduncle, by mwrns of SpiroL Tliese arniS, giv- 
which the nnJmjiI ntuichM IteeU. A, The so . ^, j. ^i 

c*]ied spimi " arm.^^ mg the name to the group, 




to be 
clams. 



Stomach. 



Tm. 45. 




>f^-^> 



* Some genera have attiiclied to the exterior of the capeult^ long whips, 
which keep up a continuoiia loJsMng, while others have organs roaemhling the 
head and beak of a hird. These open and olrae until they fin ally prrasp some 
Bmall object, when for ti time they Boem gatisfled. The real uBe of theas orgaut 
1b not known. 
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are not capable of extending from between the edges of 
the shells, which are 
placed one above and one 
below the animal. In the 
Lamp-shell of the New 
England coast, these shells 
are united posteriorly by 
a hinge, while projecting 
from the larger is a short 

peduncle (pe dang'kl), ii':;,^::^S!.T^Zt 
which serves to hold the animal to ^^^ 'ower end of wwch 

ifi anchored in the sand. 

some support. The Tongue-shells, of 
more southern waters, are without this hinge, but havi^ 
the peduncle greatly elongated, anchoring the animal 
uprightly in the sand. 




Tirebr&tuWna 

sip ten Mo n&'Ua. 

Lamp-shell. 




BRANCH MOLLUSCA {m6ims'kA). 

CLAMS, SNAILS, ETC. 

This Branch includes animals of which the Clam, Snail, 
and Nautilus, are examples. The soft body is surrounded 
by a mantle^ which generally secretes a limy covering, 
protected externally from the erosive action of the water 
by a thin, horny layer — the epidermis (gp i dgr'mls). The 
body is bi-symmetrical, though in some forms, a torsion 
interferes with exact symmetry. The alimentary tract is 
completely separated from the body cavity, the nutritive 
fluid being carried over the body, and through the gills, 
where it is purified, by a system of blood-vessels, which 
lead to and from a muscular heart. The nervous system 
is well developed and regularly disposed. Three classes 
^re distinguished, 



Digitized by CjOOQIC 



CLASS ACEPHALA. 



86 



Fio. 48. 



CLASS ACEPHALA (A sSr& lA). 

The Acephalous (6 ssra ms) (headless) Mollusks have 
the sides of the body protected by a pair of shells, or 
valves, from which peculiarity they are 
sometimes called Bivalves (brvSivz).* 
These valves are united by a Mnge^ 
and holding them apart is an elastic 
ligament (iig'a ment), which, if placed 
inside, acts by expansion; if outside, 
by contraction. The valves are closed 
by one or two bundles of muscular 
fibers, which the fisherman severs, be- 
fore he can take out the soft parts. 
The mouth may be surrounded by a 
series of tentacles,! to direct the course 
of the food, which is induced, by ciliary 
movement, to enter with the water 
into the mantle cavity. The gills are 
large and lamellate (iSm gnat), a characteristic which has 
given rise to the name Lamellihranch (la mgi'il br^ngk). 
The so-called ^^fooV is a development of the lower lip, 
and is of use in burrowing and in locomotion.I All 
Acephalous Mollusks are aquatic. 




Diagrammatic Bection 
through a Clam, to illus 
trate the opening and clos- 
ing of the valves. Z, Elas- 
tic ligament, which con- 
stantly tends to separate 
the valves. JV, Adductor 
muscle, which, by an act of 
volition, brings the valves 
together. 



ORDER ASIPHONIA (astf5'ntA). 

The common Oyster of the Atlantic coast, like other 
members of the class, on hatching from the egg is free 
to swim about; but soon attaches itself to some support 

* These are not homologous with those of the Brachioi>ods, as they are against 
the sides of the animal, not above and below. 

t Comi>are with mouth tentacles of Polyzoa, i>age 33. 

% Comixare with the creeping surface of Planarian, page 95, 
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by the left valve, and thus remains anchored for life. 
An opening in the mantle allows water to enter and 



Fio. 49. 
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Os tree' a virgini a'na. Partly diagrammatic view of the soft parts of an Oyster as they lie in 
their orisinal situation, upon the left valve. 0, Situation of mouth, on each side of ^hich 
are the Palps, P. G, Gills, if, Mantle. A. Adductor muscle. H. Heart C, Cut edge of 
mantle of upper, right, side. L, Region of hinge of left valve. The arrows indicate the 
course taken by the water as it enters the mantle cavity. 

bathe the gills, passing around the so-called *' stomach," 
which is a mass of liver and eggs, in which the intestine 
is coiled.* The Scallops (sk6Kiups) 
are closely allied, though, instead of 
being sedentary, they are capable of 
progressing by rapidly opening and 
closing their valves. The edges of 
the mantle are in these animals beau- 
tifully fringed, and are ornamented 
with rows of eye-spots. The strong 
^ " muscle, which closes the shell, is the 

Pic ten irr/f'dians. ^ ' 

scaiiop-sheu. Only portiou used as food. 

♦ The hard part, always cut in opening the shell, is the adductor muscle whose 
office is to shut the valves. These open naturally about one half of an inch. 
The mantles on the two sides of the shell meet at the aperture. Their edges ai'e 
fringed with cilia— the English call them the oyster's beard— which can be pro- 
truded from the shell and conduct the current which brings inside animalcules 
and the spores of algse for food. The lime for building the shell is secreted by 
the mantle. The heart, shaped like an old-fashioned purse, has an auricle and 
ventricle, and circulates a limpid colorless blood. If the shell be opened wit^ 
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The Pearl-oyster^ the shells of which sometimes meas- 
ure twelve inches in diameter, is found in nearly all 
tropical seas. Its exterior 
is uncouth, but the irides- 
cent lining is one of the 
most beautiful creations of 
nature. If any irritating 
substance, as a grain of 
sand, should inconvenience 
the oyster, the animal at 
once deposits around it 
layer upon layer of this 
nacre, thus forming a 
pearl.* 




Mel e dg'ri na mar gar i ^S ra, with lead 
images covered with Mother-of-pearl. 



care, the beating of this organ may T3e distinctly seen. The dark liver is large 
and secretes a deep yellow bile in large quantity. The mouth is provided with 
X>alp8 by which, food is selected and carried inside. The eggs are yellowish, and 
a single oyster may contain two millions, which, lying in the folds of the mantle, 
look like thick cream. When the proper time arrives, they are ejected into the 
water in a milky cloud. Each, little oyster, though not larger than the point of a 
pin— a whole troop being able to swim freely about in a drop of water^has a per- 
fect shell, and is provided with a fleshy pad for attaching itself to any object at 
hand. Crustaceans, worms, and enemies of all kinds, with a. natural liking for 
raw oysters, flock in to the feast, and a few score only of the millions escape. 
The survivors anchor themselves to some smooth surface and grow rapidly. In a 
month, they will be as large as a pea. If we examine a shell, we can see the 
layers overlapping each other like shingles, each one indicating a season's growth, 
and the series showing the oyster's age. In three or four years, a marketable 
size wiU be reached. The little red crab often found sharing the oyster's home, 
is the Pinnothere* ostreum (Wn no thfl'rea Oa'trS am). The female is generally seen, as 
the male is scarce. The latter has its back ornamented with a white figure, 
very like an anchor.— At the discovery of America the oyster was abundant uiwn 
the Atlantic coast. Immense mounds of shells lie along the shore, from Maine 
to Florida.. They antedate the time of the Indian, and are so large that in 
Florida, during the late w/ir, some were used as forts. See liookwood's "Natural 
History of an Oyster," in Popular Science Monthly^ November and December, 1874. 
♦ Taking advantage of this, the Chinese have long been in the habit of pro- 
ducing pearls artificially by slipping metal images under the mantle and then 
releasing the animals. In six months, the figures are found overlaid with a pearly 
secretion. Sometimes, however, the crafty Celestials i)aste these images upon the 
interior of a dead shell and then paint it over with a mixture of powdered 
"motherof-pearl," in exact imitation of the genuine. 
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Mai' lias vulgd'ris. Hammer-oyster. 



The Hammer-oyster^ of the Indian Ocean, presents 
one of those singular forms seemingly designed to puzzle 

naturalists. 

ORDER SIPHONARIA (sIfOna'rI6). 



Fie. 68. 




The Mussels are widely dis- 
tributed along the marine shores, 
and in some places, arc used in 
large quantities for food. They 
are peculiar, in that the water 
enters the mantle chamber 
through a short tube, the incur- 
rent siphon^ and leaves it by an- 
other, the exowrrent siphon. The 
so-called foot has the power of 
spinning a number of threads, 
the hyssuSj which it can throw 
out one after another and then contract them, a slow 



Mpt' i lus e dU' He. Mussel. 
F, Foot jy, Byssus. 
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movement resulting. The byssus is also of use in at- 
taching the animal to a 

^ Fia. 66. 

support. ^ i 

The PreshHwater Cla/m^ 



Fi4i. 64, 




V^rCi & c6m pla n T (tig, 
FPB«Ji^wflt*r Bivalve, as It movi^ throueb 
tbe i^anjd, Z', Foot The arrows indicate 
the ctirreiifci of WEitor outeting and l<sav- 
log Che sJpbouB, 

closely allied to the Mus- 
sel, is found in all our lakes, 
ponds, and rivers. This 
animal^ by means of its 
elongated ioot^ plows its 
way through the mud in 
shallow water. The young 
have peculiar hooks on the 
edges of their valves, by 
means of which they at- 
tach themselves to the fins 
and gills of fishes, where 
they remain for some little 
time. 

The Salt-water Clam 
has the siphons united and greatly elongated, enabling 



MP' a arend'r^a. Common Clam, with left 
valve and portion of mantle removed, showing 
the more general anatomical pecnliarities. i, Ar- 
row showing coarse taken by water as it enters 
the siphon («) and bathes the gills, g and g'. 
Food is directed to the mouth, mo^ ty the palps, 
Py the water finally leaving the animal through 
the excurrent opening, e. m, Mantle, with an 
opening at o, for the foot,/, to protrude. The 
fleshy body is seen at 5, the ligament at /, and 
the anterior and posterior adductor muscles at 
aa^ and pa. 
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Fio. 57. 



Fu. 6e. 





it, though buried several inches in the mud, to draw in 

clear water, which alone it coveta 

The Razor-clam is found 
on sandy beaches. Its foot 
is capable of being greatly 
elongated and of insinuat- 
ing itself into the sand for 
several inches. It is then 
distended with water, form- 
ing a hole, into which the 
remainder of the animal can 
be drawn. The eye-spots of 
the Razor-clam are placed 
upon the siphons. 

The Ship 'Worm is the 
most aberrant (ab gr'rant) 
of bivalves, and causes a 
yearly damage of thousands 
of dollars. The young of 
this animal is a free swim- 
mer, but soon comes to rest on some 




Razor-clam Shell. 



T«r9'do na vd' lis, Sbip-wonn. 8, SiphODB. B, Elongated 
body. C, RDdimentary shell. 



submerged timber, as the exposed hull of a ship, or the 
spiles of a bridge. Into this the animal bores, and in a 
short time forms long calcareous tunnels, which, while 
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never intersecting those of its neighbors, quickly destroys 
the strongest timber. Its valves are very small, cover- 
ing only a limited portion of the anterior part of the 
body. 




CLASS OEPHALOPHORA (sSf a lardrA). 

To this class belong moUusks which are generally 
capable of locomotion, moving about on their so-called 
foot. Placed anteriorly is 

FlQ. 59. 

the head, which generally 
bears tentacles and eyes, 
and is pierced by the open- 
ing of the mouth. The ali- 
mentary tract is well devel- 
oped, and bears anteriorly 
a series of characteristic 
teeth, the odontophore 
(Q ddn'ta ph5r).* Though 
in many forms the body is 
protected by the investing 
mantle only, the greater 
number have a single hard, 
limy shell, into which they can partly or wholly contract. 
Representatives are found in the ocean, in fresh-water, 
and on land. Some, therefore, are obliged to breathe air, 
and are consequently provided with lungs. 

The present class has been designated by several 
names : Cephalophora in that they bear a head ; Uni- 
valves (a'nlvSivz), because of the single valved shell; 
and Gasteropods (gSs'ter 6 p6dz), because the foot sup- 
ports a portion of the alimentary tract. 



Diagrammatic view of Cepbalophorous Mollosk, 
showing main points in its anatomy. Oy 
Moutb, leading into the elongated alimentary 
tract, which has opening into it, the dnct 
from, Z. the Liver i^i^, The snpra oesophageal, 
or cephalic ganglion, connected by nervous 
rings with, Ig, the infra-oesophageal and, Pg, 
the pedal ganglia. F^ Foot or creeping disk. 
S, Shell JT; Heart, the space surrounding 
which is in communication with the exterior 
through the tube, T, 



* Compare with teetli of Clam-worm, page 30. 
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ORDER SCAPHOPODA (skgif o pO'dA). 

The Tooth-shell is one of the lowest forms, and, in 
many points of its structure, resem- 
bles the Acephals. The shell, long 
Din ta' Hum din id' lis. and tusk-like, is open at each end, 
allowing the animal to reach out its 
tentacles and burrow in the sand, while pure salt-water 
enters the small aperture at the apex. 



Fio. 60. 



Fio. 61. 



ORDER POLYPLACOPHORA (p61 1 pla k6r6 rA). 

The Chitons (krtunz) may 
be spoken of as many-valved 
Univalves, as they are true 
cephalophorous (s6f aiorarCis) 
moUusks in their structure, 
though the limy covering of 
the mantle is divided into sev- 
eral segments. Chitons in- 
habit all rocky coasts, where 
they securely attach them- 
selves, even during severe 
storms, by their broad suck- 
ing foot.* There are numerous species, and to locate 
them precisely in their relations to other moUusks, has 
given Naturalists much trouble. 




Chiton Hi gams. Chitoo. 



ORDER NUDIBRANCHIATA (nu d! brSng kS fi'lA). 

The Nudibranchs (na'dl brSngks), [Doris'], are marine 
forms, often of great beauty. They are termed "Naked- 
gilled" MoUusks, in that the organs for purifying the 

♦ Some si)ecies are now known to have their entire dorsal surface beset with 
visual organs, it being estimated that 8,000 are borne by a single IndividuaL 
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blood, appear as papillae, in some species, of the brightest 
colors, and often covering the upper portion of the body. 
A shell, present in the young, is entirely 
absent in the adult. 



Fio. tfS. 




D&'ri8 %iiW'8a. 

The ** gills** are arranged 

in the form of a star. 

Anteriorly are seen the 

club-shaped tentacles. 



Fio. 68. 




ORDER PULMONATA (pCil mo nft'tA). 

The Pulmonifera (ptii mo riir&r A), or 
Lung -bearers, comprise many fresh- 
water and land Snails, without gills. 
The "lung" is little more than a mere 
cavity, communicating with the exterior through a valve. 
A single swoop of the net, through the aquatic vege- 
tation of some of our streams or ponds, 
will often secure a score or more of small 
dark colored snails, which, if placed in a 
tumbler of water, will reveal many in- 
teresting traits. They frequently come to 
the surface for fresh air, and if a green 
deposit gathers on the glass, the action of 
the jaws and odontophore can be observed, 
as the animal scrapes this off for food. Closely allied to 
the Pondrsnails is the com- 
mon Land-snail, or Helix 
(hs'iix). This animal is pro- 
vided with four retractile 
tentacles, the larger pair 
with eyes at their extrem- 
ity. 

Slugs are often found 
under damp boards, and 
are sometimes of considerable size 



A Deztral and a Sinis- 
tral Fresh-water Uni- 
valve.* 



Fio. 64. 




B^'Ox albol^'bris. Land-snail. ^, Foot. O, 
Mouth. Et Tentacles, terminated by the eyes. 



They show on their 

* The greater ntunber of Cephalophorous Mpllusks have the opening in the 
shell turned toward the right, 1. «., they are dextral. 
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right side, below the rudimentary shell, the large open- 
ing, valve-like in structure, which leads into the "lung." 

The few remaining 
forms are marine. 



Fig. 66. 




JA'max cam pis' Ms. Slug. 



Fio 66. 




Futuril'la Us'tiri. Key-liole 
Limpet 



ORDER ZYGOBRANCHIA (zT g6 brftng'kS A). 

The Limpets (llm'pets) are abundantly found at low 
tide attached to stones, etc. So firmly can they hold to 
their attachment, by means of their broad, flat foot, that 
the shell can be broken before they will loosen their 
hold. The Key-hole Limpet has a small opening at the 
apex of its shell. 

The Ear-shells, of the Pacific Coast, also live attached 
to the rocks. Their shells, of a pearly luster, with re- 
splendent metallic hues, are often sawed in pieces and 
used in the arts for various ornamental purposes. 



Pio. 67. 



Fig. 68. 





ffaliiyiis abald'ne, Ear-eheU. 



CyproR'a W gHs, Cowry-shell. 



The Cowries (kow'rlz) are often used as ornaments, 
the Tiger Cowry being most abundant. 

The Conch (kdngk), or StrombuSj a large, heavy shell, 
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with pink interior, found abundantly in the West Indies, 
makes a favorite ornament for garden beds and door-steps. 

Fio. 69. 







Shells used for Omaments.— 1. Oym't^um brdderij/M. 2. Cerilh'lvm. 3. VoWta im- 
ps rid' lis. A. Car'dium eld'tum. h. PWrus agglu'^nana. %. Mu'rex tenii\spt'nus. 
7. Verna'tw ebur^nitu, S, Tr^chua nill6V\cu8. 9. ZAthdd'dmtis Hthdph'dgw. 
10. TurHmia. 



CLASS CEPHALOPODA (s6f a 15p'5 dA). 

The Cephalopods (se fai'o p5dz) have not only an odon- 
tophore, but are also provided with a pair of strong jaws, 
resembling in shape those of a parrot. What was the 
anterior portion of the foot in the Cephalophora, is here 
divided into a number of long radiating arms, surround- 
ing the mouth and generally bearing a multitude of cup- 
like suckers. The eyes are large and well developed, and 
the brain is protected by a cartilaginous (kar ti laj'i ntis) 
box. Covering the internal organs is the thickened, more 
or less cup-shaped, mantle, between the rim of which 
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and the body, water is free to enter the mantle cavity, 
and bathe the gills. This water may be forcibly ejected 
through a special fold, the siphon^ the reaction pushing 
the mollusk in the opposite direction, often with great 
velocity. 



Pig. 70. 



ORDER TETRABRANCHIATA (t6t rS brftn^ kS S'tA). 

The Pearly Nautilus (n^'tl ms), of the Indian Ocean, 

is the introductory form. 
The shell of this animal 
is found to consist of a 
series of chambers, ar- 
ranged in a spiral, all 
connecting by a siphu/n- 
cle (sT'mngk ki) with the 
ultimate and larger one, 
which contains the ani- 
mal. These shells often 
measure six inches in 
diameter, and when pol- 
ished, are very orna- 
mental. The animal 
has two pairs of gills 
and numerous arms, 
which, however, are 
rather small and un- 
provided with suckers. Nautili and allied forms, the 
Ammonites (am'mon itz), have peopled the seas since 
the earliest times; but, though more than two thousand 
fossil species of this order have been described by Nat- 
uralists, only six survive at the present time ; and these 
all belong to the genus Nautilus,— the sole living repre- 
sentative of what was once a *' mighty race." 




Nau^tiltu pompU'lua. Pearly Nautilus. (*.) Sec- 
tion showing chambers and sipbuncle. M, Mantle. 
JK, Eye. 8, Siphon. 7\ Tentacles. C, Chambers. 
«, Sipbuncle. 
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Pio. 71. 



ORDER DIBRANCHIATA (dl brftng kg S'tA). 

• The "two-gilled" Cephalopods have the shell, when 
present, internal, and either calcareous or horny. When 
horny, it is long and pen-like, supporting the body. An 
ink-bag is invariably present, the contents of which the 
animal, on being frightened, ejects, as a cloud, into the 
water, to hide its escape. 
The body is often capa- 
ble of rapidly changing 
its color. 

The Argonauts 
ij^r'Qo nats) are SO called 
from the fabulous ac- 
count of their using 
their delicate shell as 
a boat, some of their 
tentacles as oars, and 
others expanded, as 
sails. Though the male 
is shelless, the much 
larger female secretes 
a delicate unchambered 




Ar go nau'ta dr'ffo. Paper Aigonaat. 



shell, in which she rests and where she deposits her eggs, 
but to which she is not attached, holding it merely, and 
swimming rapidly about by forcibly ejecting water through 
her siphon. 

The Octopus (6k't6 ptis), instead of being found in deep 
seas like the Argonaut, inhabits the rocky shores. This 
animal, often called the Devil Fish, and about which the 
most blood-curdling stories have been told, is really of a 
timid and retiring disposition. The body is short and 
oval, while the arms are elongated and provided below 
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Mrith two rows of sucking disks. Baird^s Octoptis lias 
been captured several times off the New England coast. 



Pie. 72. 




Oc'tdpus viUgd'ris, Devilfish, or Poulpe. 

A larger Pacific form is known to devour great quantities 
of Acephalous MoUusks. 

The Cuttle-fish and Squids^ the most active inverte- 
brates, have, in addition to the eight arms, a pair of 
longer arms, provided at their extremities only with 
suckers.* 

* These monsters of the deep have furnished material for the novelist and 
the painter. See Victor Hugo's " Toilers of the Sea/* and Harper^s Magazine^ VoL 
XXI, page 185. Their accounts are greatly exaggerated. Mr. Beale, in his Natural 
History of the Sperm-whale, describes a specimen of the so-called " Rock-squid," 
not larger than his fist, but with arms expanding four feet. He grasped one of its 
tentacles, but the cuttle-fish held to the rock with its suckers so strongly as to 
resist all his strength. A sudden jerk exasperated the animal, which fixed its 
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Pio. 78. 



Pig. 74. 



The Cuttle-fish is common along the shores of the 
Mediterranean, where large numbers are captured for 
food, for their ink, which 
is made into the pigment 
sepia (ss'pi A), and for their 
supporting calcareous 
shell. Allied are the 
Squids y some of which 
grow to an enormous size. 
A specimen was lately 
found on the Newfound- 
land Coast, whose body 
measured over seven feet 
in length, while the arms 
extended for thirty feet. 
These animals are carniv- 
orous, devouring large numbers of 
fish, as well as other moUusks. Mi- 
grating in schools, multitudes are de- 
stroyed by the whales and other ma- 
rine animals. Along our shores they 




Pen, or Back- 
bone of Squid. 



Lda'ffo peaie'il. 
Anatomy of a Cepbalopod Mol- 
Insk, Squid. T, Tentacles, 
bearing their rows of suckers. 
O, Mouth. Ff Siphon. /», 
Intestine. /, Ink-bag. B, 
GUIs. J7, Heart. JT, Blood- 
vebsel. A, Sac» which re- 
ceives the impure blood as it 
returns from the body. V> 
Visceral sac. C, Lobes of 
tail. 



Pi&. 75. 




Low go hartrdm'M. Squid, Atlantic. (^) 



often become stranded, and perish in their efforts to again 
reach the water. 

glaring; eyes M-pon its tormentor and, suddenly releasing its hold, siirang npon his 
naked arm and endeavored to reach him with its beak. Its slimy grasp sickened, 
while its threatening look so alarmed him that he loudly called for assistance. 
TTiH release was at last effected only by killing the cuttle-fish with the boat-hook, 
and cutting off its arms bit by bit. 
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A hdomfifi. 



Pig. 76. 

Thorax. 



Head. 



BRANCH ARTHROPODA (ar thr6p'6 dA). 

INSECTS AND CRUSTACEANS. 

The AETHROPODS (ar'thra p6dz) differ from the 
jointed, bilaterally symmetrical animals, which we have 
hitherto studied, in having the appendages jointed,* and 
the body protected by a hard external shell,t which is 
generally divided into regions, each of which has special 
duties to perform.! 

Locomotion is effected by the jointed appendages, 

which allow the body 
to progress without 
the flexions so charac- 
teristic of the worms. 
The nervous system 
consists of a brain, 
situated in the head, 
connected with a 
chain of ventral gan- 
glia by means of an 
oesophageal (ssofS^'Sal) ring. The alimentary tract is 
entirely separated from the body cavity, while the circu- 
latory system is more or less imperfect. The blood, 
generally colorless, on leaving the dorsally situate heart, 
passes through lacv/nce (la ka'ne) (open spaces in the body 
cavity) before it again enters regular blood-vessels on its 
return. 

♦ Compare appendages of Clam-worm. 

t A rigid support is necessary for the attachment of the muscles which serve 
in flying, jumping, or swimming. 

X The head bears the mouth i)arts and some of the sx>ecial sense organs; 
the eyes, and antennae : the thorax (thd' rax) supports the organs of locomotion : 
the abdomen (db dO* men\ generally without appendages, is of use in carrying the 




An Arthropod Animal. Young Lobster, showing the 
division of the body into bead, thorax, or head-thorax, 
and abdomen. (Enlarged.) 
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CLASS CRUSTACEA (krtts ta'shd A). 

The Crustaceans often have the mtegument (in teg'a- 
ment) hardened by the deposition of limy matter. They 
are mainly aquatic, and hence breathe by means of gills. 
There are two pairs of antennae, and the abdomen, as 
well as the thorax, may bear appendages. Though, on 
emerging from the egg, the young may resemble, in 
form, the adult, more often they are bom in the Navr- 
plivs (n^'plitis) stage, only becoming adults through a 
series of metamorphoses (mst a mdi^'pho sez). The Nau- 
plitbs is of small size, free swimming, but provided with 
only three pairs of appendages, these finally developing 
into the two pairs of. antennae and the single pair of 
jaws. 



Pig. 77. 



ORDER COPEPODA (ko pS'pO dA). 

The common Copepod (ko'p6 p6d), Cyclops (srki6ps) is 
a familiar representative of 
the group Entomostraca (dn- 
to mas^ra kA), in which many 
of the smaller crustaceans, 
with appendages varying in 
number, are included. This 
small white speck is seen 
swimming with a jerking mo- 
tion in nearly every tumbler 
of unfiltered water. If a large 
specimen be examined with a 
hand lens, a pair of sacs, filled 
with eggs, will be found to hang from each side of the 
abdomen. On hatching from these eggs, the young are 
in the "nauplius stage." 




Cfi'dopa oommUn'U. Naapllos of Cyclops. 
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Fio. 78. 
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S 



ORDER SIPHONOSTOMATA (sT fon O St5m'& tA). 

The Msh-lovse also comes from the 
egg as a Nauplius. The adult females 
are provided with a grapple, by means 
of which they become attached to their 
hosts, losing finally, in their parasitic 
life, all trace of segmentation, becom- 
ing mere bags for retaining the juices 
of their host, and nourishing the large 
sacs of eggs, which are seen attached 
at the sides. 



Lemaora'ma radiSt'ta. 
Fiflh-lonse. R, Grapple, 
by means of which it 
holds to its host. iS,Neck. 
^, Body. ^, Egg-masses. 



ORDER PHYLLOPODA (HI 5p'6 d6). 

The Fresh-water Shrimps are the 
most familiar representatives of the Phyllopod (nro p6d) 
Crustaceans. These are found in the 
spring, swimming about on their 

Fm 79. 



Fio. 80. 




Branch' % pus vern/i'lis. Fresh- water Shrimp, as it swims 
in the water. .8, Gills. /, Intestines. H, Elongated heart 
(Enlarged.) 

backs in the pools of melted snow. 
Cones' Shrimp is found in the small 
pools of the western prairies.* 




L^idU'rut eouM'M, 



♦ The eggs of many Phyllopods have the power of enduring desiccation, the 
pools in which they are deposited drying up in the summer months. Eggs de- 
prived of water for years, have been known to produce young. 
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Fio. 81. 



Fio. SSL 





Nauplios of Barnacle. 
(Magnified.) 



Bdl' anu8 bala noi' des. Acorn Bar- 
nacle. One with ite arms extended; 
one closed in ite shell, and circular 
scar showing the attachment of a 
third. 



Pio. 83. 



ORDER CIRRIPEDIA (sir rl pS'dl A). 

The Barnacles, Cirriped (sir^ri p6d) Crustaceans, are 

classified in all the 

older zoologies 

with the MoUusca. 

The discovery of 

the young, a free 

Nauplins, unites 

them with the 

Crustacea. As the 
Nauplius grows, the anterior pair 
of appendages become attached to some support, when, 
by a series of moults, the entire struct- 
ure of the body is changed. It becomes 
surrounded by a more or less valved, 
calcareous shell, from which the ani- 
mal can at will project six pairs of 
modified thoracic feet, which secure 
particles of food and direct them to 
the mouth. The Acorn Barnacles are 
sessile (s^s'sll), often covering the rocks 
along the coast, and appearing at low 
tide as a broad band of white. In this 
fixed condition, they remain ever after 
their nauplius stage, being cemented 
directly to their support. They are 
not infrequently found on the shells 
of larger crustaceans, marine turtles, 
and even whales. 

The Stalked, or Ooose Barnacles, 
are pedunculate, having the delicate shell supported at 
the extremity of a flexible stem, which in some forms 




Li'paa an a f>f 'i ra. Goose 
Barnacle. One side of shell 
removed, showing the in- 
closed soft i)art8. a, Posi- 
tion of month. A^ Arm, 
terminated by long fila- 
ments, if, Muscle which 
closes the shell. S, Stalk, 
by means of which the ani- 
mal attaches itself. 
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acts as a float, though in general, the pedunculated forms 
are attached to floating objects.* 

The Sessile-eyed Crustaceans differ from those hitherto 
studied in having the thoracic segments, usually seven 
in number, each bearing a pair of legs. The eyes are 
compound,! and placed one on each side of the head, 
which is not rigidly connected with the thorax. 

ORDER ISOPODA (I s6p'6 dA). 

Pio. 84. The Isopods (I'so p6dz) abound in the sea and 

in fresh-water ; some, like the Sow or Pill Bugs, 

are terrestrial. The body is flattened, the limbs 

generally resemble each other (hence the name), 

and the respiratory (rs spir'a to rl) organs are 

carried beneath the abdomen. The different 

PorcH'iio. genera are, for the most part, herbivorous, and 

hence are of great service in destroying the 

putrescent matter both in the sea and on the land ; while 

some are wood-borers, and hence injurious to shipping. 

ORDER AMPHIPODA (am np'6 d6). 

The Amphipods (Sm'n p5dz) are pio. 85. 

found in both fresh and salt water, 
and are particularly abundant on 
the shore between "tide-marks." 
They have a compressed body, 

, . \ ^ . OrcMs'aa dg'MU. Beacb-flea. 

more or less arched, for spring- 
ing. The gills are borne at the bases of the thoracic feet. 

* Several years since, when the htill of the steamer Great Eastern was cleaned, 
three hundred tons of barnacles were removed from it. 

t If the eye of some insect be examined with a hand lens, it will be observed 
to present a multitude of facets, each of which has the value of a single eye. 
Such eyes are called compound. We have not met with them hitherto, and 
indeed shall not meet with them except in Arthropoda. 
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ORDER DECAPODA (de kap'6 dA). 

The Stalked-eyed Crustaceans include the familiar 
Cray-fish, the SalUwater Lobster, and the Shrimps proper. 
The thoracic feet are in five pairs, characterizing the 
group as Decapods (dSk'a p6dz). The body is divided 
into twenty segments, while the head and thorax are 
joined together, forming a cephalo-thorax (s^ra lo th6'rax). 
Though generally aquatic, a few forms have the gill 
cavity adapted, more or less perfectly, for atrial (a e' rial) 
respiration. The eyes are placed at the ends of movable 
stalks. The young usually pass through a peculiar stage, 
the Zoea (zo s'A).* 

Fio. 86. 




As'tdcus Jluvi dt'l lU. Cray-fish, or River Lobster. 

The Cray-fi^h, Lobster, and Shrimp have the abdomen 
well developed, and capable of forcibly flexing itself, 

♦ The terms Nauplius and Zoea, are taken to describe these early crustacean 
stages, because the younpr, when first discovered, were thought to be adult animals, 
and were given these generic names. 
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Fio. 87. 




drawing the animal backward through the water with 

great rapidity. The young Her- 
mit-craby though at first a perfect 
zoea, soon looks about for an empty 
moUusk's shell, of the proper size, 
into which it backs. As growth 
proceeds, the body becomes too 
large for its "house." The ani- 
mal now looks about and finds a 
larger one ; if this be occupied 
by a fellow Hermit, he attempts 

forcibly to eject him, and, if successful, crawls from his 

old habitation and establishes himself in his new. 

Some terrestrial, air-breathing Crabs are said to be 

sufficiently expert to climb 

trees. 

The Crabs proper have the 

abdomen small, and folded 

under the greatly expanded 

thorax. The young are at 

first active swimmers, passing as such the zoea stage.* 



EupagU'rut bemMr'd/us, 
Hennit-crab. (Beduced.) 



Fig. 88. 




ZoSa of Crab. (Magnified; 



We now come to a few forms whose exact positions 
are not known. They are not true Crustaceans, nor are 
they insects; but they seem to occupy an intermediate 
position. With a single exception they are comparatively 
of trifling importance in the animal economy, being gen- 
erally small and of rare occurrence. Of the exception 
we will now treat. 

» As growth proceeds In the soft parts, the hard shells of the crustaoeans be- 
come confining, when moulting is the only relief. This is effected by the shell 
splitting oi>en, generally along the back, when the animal crawls out and hides 
its helpless self, imtil, in a few days, a larger armor has been formed. 
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ORDER MEROSTOMATA (mS rO St6m'a tA). 



The Horse-shoe, or King- 
crab, is found on the -salt flats 
of the Atlantic coast. It is 
provided with a pair of simple 
and a pair of compound eyes, 
and has the head and thorax 
united into a single broad 
rounded lobe ; this bears below 
it, six pairs of appendages, the 
bases of which, armed with 
in-pointing spines, force the 
food into the mouth. The ab- 
domen is smaller, and below 
it, attached to five of the six 
pairs of flattened appendages, 
is a series of gills.* 



FiQ. 89. 




lAm'&hta polypM'mus, Horse-fihoeCrab. 
Under Snifaoe. 



CLASS ARACHNIDA (Arfik'nldA). 

The Mites, Scorpions, and Spiders, are provided with 
simple eyes only, though they resemble the Horse-shoe 
in not having the head distinct from the thorax, in 
being destitute of antennae, and in having six cephalo- 
thoracic appendages. 

ORDER ACARINA (ft kft rrnft). 

The Mites and Ticks are often degenerate forms, being 
chiefly parasitic (pftr a slt'lk). The mouth parts are formed 
for sucking, either vegetable or animal juices, and the 
segmentation of the body is more or less obscured. The 

* The TrUobites (trt' 10 bite), which figrure so largely in Paleozoic (pflfooe^U) 
Gheology, present many points of structure in common with the King-crab. 
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small " rednspider-like " animals, troublesome to florists, 
and often seen on the bark of trees, appearing as mere 
animated dots, represent the Mites. Others are found in 
water, sugar, and on cheese. The Itch-mite burrows in 



Fio. oa 



Fio. 91. 




Saredp'Us tcabil'L 
Itch-mite. (Magnified.) 




IxO'des bd'via. Western Cattle tick. 



the flesh, multiplies rapidly, and produces the loathsome 
disease which gives it its name. The Ticks are also par- 
asitic, some infesting man. Quickly burrowing beneath 
the skin, they can not readily be extracted, without leav- 
ing behind portions of the jaws, which, if allowed to 
remain, soon produce inflammation, often resulting in 
serious ulcers. 

ORDER PEDIPALPI (pSd 1 pftl'pT). 

The Scorpions 

have the body elon- 
gated, segmented, 
and terminated by a 
spine-like sting, from 
near the apex of 
which poison may 
ooze through two 
small pores.* The 




Ba'thw car tinMl' nus. Scorpion, (i.) 



• Though its wounds rarely prove fatal, they oie nevertheless extremely pain- 
ful. Ammonia Is said to be the antidote. 
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second pair of appendages are greatly elongated and bear, 
at their ends, prehensile (pre hSn'sll) organs. 



Fig. 98. 




Pfialan'gium dor sci' turn. Daddy-long-legs. 

Closely related, though more generally distributed than 
the Scorpions, are the "Harvest Men," or "Daddy-long- 
legs," so common about our gardens, where they are 
beneficial, feeding on small insects which injure the crops. 



ORDER ARANEIDA (A rft nS'l dA). 

The Spiders, like the Scorpions, have the head and 
thorax united, though the abdomen lacks the marked 
segmentation, is spherical, and is attached fio. 91 

to the cephalo-thorax by a slender pedicel 
(p^d'i sSl). The first pair of appendages, 
the jaws, are provided with openings for 
the exit of poison, while the second are 
more foot-like, resembling the remaining 
four. The most striking peculiarity is the 
power of web-making. The material for 
this is secreted as a gluey substance, 
forced through a series of porous plates 
situated on the lower side of the abdo- spwer's Thread 
men. The fine threads may unite and form a cable, 
which quickly hardens in the atmosphere. The Spider 
may attach the web, and, by moving away, more and 
more material is pulled through the porous plates, the 




Digitized by CjOOQIC 



60 



BBANCH ABTHROPODA. 






spinnerets (spln'ner ^ts) ; or it may pull out the thread 
with its feet; or it may even allow the wind to draw it 



Fl». 95. 




Fig. 96. 



Epei'ra diad9'ma. Geometrical Spider. 

out, until a sufficiently long streamer has been formed, 
to serve the animal as a parachute (pfir'ashyt). The 

Geometrical Spider is so called from 
the regularity of the radiating and 
circular lines of its web. The Trap- 
door Spider, Mygale hentzii (mlg'fi le 
hentz'l T), constructs a subterranean 
home. This is closed with a water- 
tight trap-door, having an elastic 
hinge, the outside mimicking the 
soil around. When the Spider sus- 
pects danger, it closes itself into its 
home and grasps the lower side of the cover, effectually 
locking it to all its enemies. This species of Mygale is 
found in the Southern States. 




Nest of the Mygale. 
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CLASS MYRIAPODA (mlr 1 ap'6 dA). 

The Myriapods (mlr'l a p6dz) introduce us to a differ- 
ent structure. Though the body is worm-like, the ap- 
pendages are found to be jointed, the head is free, and 
the thorax passes without interruption into the abdomen. 
All are terrestrial. 

ORDER DIPLOPODA (dl pl6p'6 d6). 

The Millepeds (miri^ pSdz) are usually cylindrical, with 
comparatively short antennae, and have all but the an- 
terior segments bearing two pairs of appendages. Gen- 
erally, on being disturbed, they coil themselves into a 




JU'lus canad^n'sis. Thousand-legs. 

spiral. They are harmless animals, feeding at night on 
decayed vegetable matter. The Canadian Thcmsandr-legs^ 
found about dead wood, is provided with a series of 
glands, from which, when the animal is disturbed, a dis- 
agreeable odor is emitted. 

ORDER CHILOPODA (kl 16p'6 dA). 

The Centipeds (sSn'tlpSdz) are of quite the opposite 
nature. These have the body more or less flattened, the 
antennae elongated, and each body segment never bear- 
ing more than a single pair of legs. They are carnivor- 
ous forms, having the first pair of legs jaw-like, and 
provided with a poison apparatus resembling that of the 
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spider. This poison is of use in killing insects and other 
small animals, and produces great pain and inflammation 



Fio. 66. 




Fio. 09. 



Seoiophi'dra giffdnlU'a, Centipede, (i.) 

when inoculated into the human system. The larger 
and more dangerous forms are found only in the warmer 
countries. 

CLASS HEXAPODA (h«xfip'6d6) aNSECTA). 

The true Insects have the body divided into three 
portions: the head, the thorax, and the abdomen. The 
head bears a pair of large compound eyes, 
and generally two or three simple eyes; 
attached movably to it, are four pairs of 
appendages, from which fact we infer that 
the head is composed of four segments 
more or less consolidated. The first pair 
of appendages is the antenncr; next the 
strong jaws, behind which are the max- 
nice (mfixirig) with their palpi (pai'pi), 
and, finally, the labium (la'bi am), or lower 
lip, also with palpi.* The thorax is com- 
posed of three segments, each bearing a 
pair of legs. The abdomen is usually 
without appendages, and generally has ten segments. 




Head of Insect. Locnst, 
showing chief points 
in its external anat- 
omy. 0, Simple eye. 
^, Compound eye. A, 
Antenna. X, Upper 
lip. if, Jaw. Mx^ 
Maxilla. Lb, Under 
Up. P, Palpus. 



• These mouth-parts enter directly into the economy of the insect's life, and 
are consequently of the greatest value as aids in classification. 
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The body of the normal insect, then, is made up of sev- 
enteen rings or segments. 

The blood is purified by having air distributed over 
the entire body by means of small tubes, the trachece 
(tra'kes), the external openings of which are called spir- 
acles (splr-'a klz). 

The digestive apparatus (ap pa ra'tus) is more com- 
plicated than in Crustacea, as 
will be seen by reference to 
the figure. 

The most striking peculiar- 
ity, however, is the character- 
istic series of changes, meta- 
morphoses, which many forms 
pass through before they reach 
the adult condition.* 

Most Insects are oviparous 
(o vlp'a riXs). The young, burst- 
ing from the egg, is called the 
larva (lar'va). It may be an 
adult in miniature, or it may 
resemble the adult in several 
particulars, as does the young of 
the Gra&shopper (grfis'h6p per) ; 
it may be worm-like, as the 
young of flies, maggots^ (by no 
means true worms) ; may be provided with walking ap- 
pendages, as the young of butterflies, and moths, cater- 
pillars; or may be grub-like, as the young of beetles. 
In the first case, development is direct, i. e., without 
metamorphoses ; in the second, through a series of 
moults, the pupa (pa'pA) stage is reached ; while a final 

* Comi>are with metamorphoses of Crustacea. 




Digestive Apparatus of Insects, a, Head. 
6, Antennse. c. Jaws, d, Palpi. «, 
CEsopbagos. /, Crop. ^, Gizzard. A, 
Stomacb. i, Intestine. J. Rectnm. 
k. Biliary vessels. 
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casting of the skin liberates the adult winged Insect, the 
imago (ima'go). In the complete metamorphosis of the 
fly, moth, and beetle, the young are voracious feeders, 
storing up suflBcient material to enable them to pass the 
pupa stage in quiescence. 

The several orders may be tabulated as follows: 

Development direct, without metamorphoeis : No wings. Thj^s a ntl^rd. 
Metamorphosis incomplete: Wings, four; posterior 

folded under short anterior Der ma D^U Ht. 

Metamorphosis incomplete : Wings, four ; membranous ; 

reticulate Psed dd neO rbj/te ra- 

Metamorphosis complete: Wings, four; membranous; 

reticulate Nea r&p'te r6, 

Metamorphosis incomplete : Wings, four ; posterior fold- 
ing like a fan drthdp^terd. 

Metamorphosis incomplete: Mouth -i)arts formed for 

piercing and sucking Eemlp'terA. 

Metamorphosis complete : Wings, four ; anterior homy ; 

posterior membranous Cdle bp^U r&. 

Metamorphosis complete : Wings, two ; membranous IHp'te ra. 

" absent Aph a nip' terd. 

" covered with minute 

scales I^P < ddp'te rd. 

Metamorphosis complete: Wings, four; membranous; 

sparsely reticulate Hpmm^Urd. 



Fio. 101. 




lepis'ma sac cha 
ri'na. Spring-tail. 
(Enlarged.) 



ORDER THYSANURA (this a nd'rA). 

The Spring-tails are placed lowest among 
the Insects. These small animals are found 
in damp places, among musty books, under 
carpets, beneath nearly every piece of bark 
that has laid for some little time on the 
ground, in pools of snow water, and even in 
snow itself. The body is covered with small 
hairs or scales. The long terminal filaments 
are often capable of being bent under the 
body, and, when quickly released, spring the 
animal a considerable distance. Wings are 
absent, and the development is direct 
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ORDER DERMATOPTERA (dSr ma t5p'tS rA). 



The Earwigs have a much higher or- 
ganism than that which is possessed by 
the Spring-tails, though terminal filaments 
(fira merits) are retained, these forming a 
pincer-like organ. The posterior wings 
are, during the day, folded beneath the 
hardened anterior wings, the so-called ely- 
tra (sn trA). 



Fio. 103. 




i&'iia, Barwic 



ORDER PSEUDONEUROPTERA (sO dO nO r6p'tS rA). 



Pio. 103. The members of this 

order have an incom- 
plete metamorphosis, 
the active pupa stage 
differing from the larva 
in the possession of 
'*wing-pads/'* The 
lower lip is generally 
deeply cleft, and the 
wings, when present, 
are four in number, re- 
ticulate (re tik'u lat) and 
membranous. 

The White Ants 
{Termes), though abounding in the 
warmer regions, are represented in our 
country by only a few forms. Differing 
in many important structural details 
from the true Ants, they resemble these 
in their habits, living in large organized 

♦ Budimentary wings. 



Fig. lOi. 




Ter'mes luc^f'&ffus. 
Soldier White Ant. 




Female White Ant, swollen 
with^ggs. 
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communities. 



Fjg. ]C6. 



The several individuals are the males, 
queens,* soldiers, and workers. 
They are extremely destructive 
to wood-work, and often attack 
books and manuscripts. 

The eggs of the Dragon-flies^ 
or Darning-needles^ are deposited 
in the water, where the young 
undergo their metamorphosis. 
The full-grown pupa finally as- 
cends the stem of some plant, 
where it splits open along its 
back, and the adult crawls out, leaving the old shell be- 
hind. In this condition (per- 
fectly harmless to man), it con- 
tinues to lead a carnivorous 
life, destroying large numbers 
of mosquitoes, flies, etc. 




lAb^l'mia depria'aa. Dragon-fly. 



Fig. 107. 




Larva of Dragon-fly. 

Here also belong the May- 
fl%es^ swarms of which are often 
seen on warm spring evenings. 
The young undergo their trans- 

* At the time of oviposition (5 t«p5 ^'shUn) 
the abdomen of the queen becomes greatly 
enlarged by the presence of the ova. As 
many as 80,000 eggs have been known to 
be deposited in a single day from such an animal, of the African species. 




EphSm'ira wlg&'ta. May-fly. 
B^ Larva of May- fly. 
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formations while in the water; the adults do not feed, 
and die in a few hours. 




lAmndph'ihts rhdm'lAcw. 
Caddis-wonn and Case. 



ORDER NEUROPTERA (na r6p't6 rA). 

Neuropterous Insects have a com- ^®- ^^ 

plete metamorphosis ; and the lower lip 
is without a median (me'dian) cleft. 
The wings, though resembling those of 
the previous order, are less reticulate. 

The Caddis-^wormSf found in nearly 

every small body of fresh-water, are the 

larvae of a neuropterous insect, which 

resembles some of the moths. The pupa stage is passed 

_ in a case, the anterior open- 

Fio. 109. ' ^ 

ing of which may be par- 
tially closed. The Ant Lion 
is also a larva, and is closely 
related to the above. It digs 
a pit, of about two inches 
in diameter, and lies con- 
cealed at the bottom, seiz- 
ing any insect that tumbles 

in, and tossing out a shower of sand, to undermine any 

that try to escape up the sloping sides. 

Pig. 110. 




Section through pit of Ant Lion, showing the 
insect in the act of throwing sand on a be- 
wildered ant 




Myr m^'Ucn for nAed't^us, Adnlt Ant Lion. 
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Fio. 111. 




Fie 113. 



Bldt'ta oHhi'tdHB. 
Cockroach. 



ORDER ORTHOPTERA (dr th6p't6 rA). ^ 

The Orthopterous (straight-winged) Insects have an 
incomplete metamorphosis; the fore 
wings are more or less rigid, reticulate, 
and parchment-like, while the large hind 
wings, having the veins straight, can be 
folded like a fan. As a general rule, the 
representatives are terrestrial and active 
from the time they leave the egg. 

Few insects have a wider range of 
distribution than do 
the omnivorous 
Cockroaches, They 
are found in nearly 
every climate. Not 
only do they inhabit our houses, but 
their flat bodies enable them to crawl 
under the bark of trees and beneath 
stones. They are particularly abun- 
dant on board sailing-vessels. 

The Katydids are of much more 

pleasing appearance. Several species inhabit our trees in 

summer. By rasping their anterior wings, the one 

over the other, they produce the call by which they 

are known. This 
call may be heard 
not only at night, 
but also during 
quiet summer 
afternoons. 
The QTCLSshop- 
pers, which are provided with long antennae, resemble 




Cyr to phpl' his con ca' vus. 
Katydid. (Reduced.) 




Co no c^ph' dlu8 en'Ager, Grasshopper, or Quaker. 
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Fig. 114. 



the Katydids in being of a pale green color. Their 
peculiar call has given them the popular name of 
" Quakers.^' 

The Locusts have short antennae, and are generally of 
stronger build than the Grasshoppers. They are often 
'migratory. The Bocky 
Mountain Lociost has re- 
peatedly laid waste large 

areas lying west of the ^^_^;j««~-ff:«=— -^y M- J^ ^ 
Mississippi, a single *w.*"»/»c^ ^ 

1 • V Ua top' ce nus spre' tu8. Rocky Mountain Locust 

swarm having been 

known to destroy the vegetation hundreds of square miles, 
flying from place to place at a rate of from twenty to 
thirty miles an hour. The damage done to the Western 
crops in the years 1874-77 was estimated at one hun- 
dred millions of dollars. 




Fig. 



ORDER HEMIPTERA (he mlp'tS rA). 

To this order belong the true Bugs, insects having the 
mouth-parts produced into a long sucking 
proboscis. The wings, as well as other 
parts of the body, present a great variety 
of structure. Metamorphosis is incom- 
plete. 

The common Harveat-fly, improperly 
called Locust, is one of our largest Bugs, 
and is familiar to all from its buzzing 
call, which fills the air during the warmer 
months.* The female often injures the 




* This apparatus is concealed under two valves in 
the upper part of the abdominal cavity. The membrane 
of the drum-head is thin, brittle, and slightly wrinkled. 
There is a muscle attached to it on the inner side. By 
contracting this, the drum-head is drawn in, but on relaxing, it springs back of 



Seventeen-year Cicada. 
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ded'da 8ep Un' di dm. Seventeen-year Cicada. 



smaller twigs of trees by gouging long furrows in them, 
in which it deposits its eggs. The larvae on hatching, 

drop to the ground, 

Fig. 116. ^ ^ ' 

burrow, and suck 
the juices from 
roots. The Severv- 
teen-year Cicada 
(si ka'd6) thus lives 
for about seventeen 
years; but finally, 
as a pupa, comes 
to the surface of the soil, crawls up the trunk of some 
tree, and attaches its claws. Its shell now splits down the 
back, and the imago crawls forth. It rests for a time, 
that its wings may expand and dry, and soon files away. 
Closely allied are the Aphides (an dsz), the exquisite 
little forms which gather on our house-plants.* Plant- 
lice have a wonderful life-history. The eggs deposited 
on the plants in the autumn hatch in 
the spring asexual (a sSx'a al) and wing- 
less individuals. These produce living 
young, likewise asexual, in succession, 
often to the twelfth generation. At the 
close of summer, winged and sexual ones 
appear. These, pairing, their eggs do not hatch until the 
following spring. This asexual method of propagation is 
called Parihenogenesis (panhe no jSn'esls). It has been 
calculated that a single Aphis will give rise to a billion 

itself, thiis producing the familiar clicking noise of the Cicada. The pupil can 
easily make a dissection of the insect, and examine the apparatus for himself, as 
is hoped he wlU frequently do in similar cases. 

♦ Nothing can be more amusing than to watch the plant-Uce for half an 
hour, while gorging themselves with the honey extracted from the tender bark, 
and observe the treatment they receive from the ants, which keep them, as we 
do cowB, extracting from thiem a sweet liquid, of which they are very fond. 



Pig. 117. 




A' phis rO'scR. 
Flant-louse. (Magnified.) 
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Pio. 118. 



young in a summer. One species [Uriosoma lanigera] 
(e ri 6s' 6 ma Ian y^s r6), covered with a woolly, flocculent 
(fi6k'ku lent) substance, causes, by sting- 
ing the bark, the apple-blight when the 
leaves turn yellow and drop off. The 
small Phylloxera (ni l6x 6'r6), or Hoot- 
louse, so destructive to grape-vines, is 
also one of the Aphides. Closely allied 
is the Cochineal-hug (k6tch'l nsi) of Mex- 
ico, the females of which, when ground 
up, give the rich dye of commerce. 

The Squash-hug, like many members 
of the order, has a most disagreeable 
odor. The Louse and BedAmg are, perhaps, too well 
known to need either figure or explanation. 




(Jo'rius tris'tis. 
Squash-bug. 



Fig. 119. 



ORDER COLEOPTERA (kO le 6p'tS rA). 

The Coleoptera, or Beetles, have the anterior wings 
of a homy texture, meeting, when closed, in a straight 
line along the back. The posterior membranous wings 
are the sole organ of flight. The mouth- 
parts are strong and formed for chewing. 
The metamorphosis is complete. The 
larva is the animal commonly called a 
" Qruhy This has a well-developed head, 
three thoracic feet, and the abdomen long 
and often fleshy. About 100,000 species 
have been described. 

The Colorado Beetle, or Potato-" hug,'' 

which, within a few years, has spread 

itself eastward over the entire country, 

is the most familiar member of this 

The rapid transformations, from egg to adult, oo- 




Zktrpph'dra dicemlin&- 
d'ta. Colorado Beetle. 
Eggs, Larva, Adult 



order. 
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cupy so little time that the descendants from a single 

pair soon reach the millions.* 

The Bark-borers cause 
great destruction to trees by 
digging, just beneath the 
bark, radiating galleries 
bearing a rude resemblance 
to written characters. An 
egg is placed at the termina- 
tion of each gallery. 

The Weevils have a long 
proboscis for boring holes in 

Sotyiptus destructor. Bark-borer. ^^ich to depOSit their OggS. 

Different species attack different parts of plants. 

Balaninus (bai a nrnus) is peculiar in that 
its mandibles work vertically instead of hori- 
zontally like those of other Weevils, and in- 
deed all other Beetles, The so-called "worm," 
found in chestnuts and in hickory-nuts, be- 
longs to this genus. 

The May-beetle, or Jv/ne-'^bug,'' lays its 

eggs in the ground 
during May or June. 
These hatch in 
about three months. 
The larva, called by farmers the 



Fig. 121. 



Pig. 122. 





BalanVnus nU'- 
cum. Weevil. 



* A single female dtiring a season may 

attach, in groups of from ten to forty, as 

many as one thousand eggs. These hatch in 

a week's time. The larvse at once begin 

feeding, and in fifteen or eighteen days equal 

the parent in size. They now drop to the 

ground and dig a small hole, in which they 

rest for about ten days as pupee. They then come to the surface adult animckLs, 

ready to lay more eggs, and so on. In the fall, some of the adults again return 

into the ground, where they pass the winter. 



Lach no st^r' na f&s' ca. Jnne-bng, 
showing how fhe membranous wings 
are folded away. 
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Fie. 123. 




Larva. 



Fio. 124. 



" white-grub," grows to the size of the httle finger, devoiir- 

ing voraciously the roots of vegetables. 

After remaining some years in this state, 

passing the winter in the ground below 

frost, it changes to a pupa, emerges a 

beetle, feeds on leaves, and finally lays 

its eggs and dies. 

The ^^ Buffalo^bug^'' or Carpet^eetle, lately introduced 

from Europe, has become one of our most destructive 

household pests. The 
larvae are more destruc- 
tive than the adults, often 
ruining collections of nat- 
ural history, carpets, and 
clothing, as well as other 
articles made from ani- 
mal tissues, such as bristle 

brushes, whalebone, and shell combs. Closely related, 

and almost equally destructive, is Dermestes (der m^s'tsz), 

so troublesome in museums. 

The Burying-^eetles, or Sextons, are so called from 

their habit of burying small dead animals in which they 

have laid their eggs, the 3''oung feeding on the decaying 

bodies. 




Anfhri'nua acH^h C Id' ri ce, Buffalo-bug. 



ORDER DIPTERA (dlp'tS rA). 

The Diptera, or two-winged insects, have the posterior 
pair of wings reduced to mere knobs, the mouth-parts 
formed for sucking, and the metamorphosis complete. 
America has about four thousand described species. 

Though many dipterous insects, like the Flies, are valu- 
able as scavengers, and others pass their larval stages 
in the bodies of harmful insects, a few are destructive. 
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Ceddo mff' \a de struct' or, 
Hessian -fly. a. Lana. d, Pupa. 

(Enlaiged.) 



The Hessian-fly deposits its eggs on the upper side of 
the leaves of grain, from whence 
the larvae, on hatching, crawl to 
the stem, where they nestle down 
in the axil, stunting further growth 
and rendering the joint so weak, 
that a light storm destroys the 
plant. 

The Mosquito deposits its eggs, 
in boat-shaped clusters, upon the 
surface of quiet water. The young 
work themselves free, and in a 
few days become what is known, 
from their peculiar mode of progression, as Wiggle-tails. 
These often come to the surface 
and take in air through a tube 
near the end of the body. 
Finally, after several moults, 
they cease to eat, come near the 
surface, and move only on be- 
ing disturbed. This is the pupa 
stage. The back of the pupa 
finally splits open and the adult 
Mosquito crawls forth, resting 
on its cast skin, until its wings are dry and ready for 
flight. It is the female only that is provided with pierc- 
ing and sucking organs. 

The House-flies are characterized 
by their short antennae, and their 
sucking and rasping mouth-parts. 
The footless young, known as Mag- 
gots, are found in various decomposing animal and vege- 
table substances. The Fly's foot is provided with a pair 




CS'lex p'-plens. Moequito. Raft of 
eggs. Larva« taking in air through its 
tube, and Pupa, also taking in air. 
(Enlarged.) 



Fig. 127. 



Mus'ca domes' a ca. Maggot 
of Hoose-flj. (Enlaiged.) 
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of fleshy disks, from the viscid secretion of which the 
animals are enabled to crawl on smooth surfaces, often 
overhead with their body inverted. 

ORDER APHANIPTERA (ftf & nlp'tS rA). 

The Fleas, which differ from the Dipterous insects in 
having the body laterally compressed, and the wings ru- 
dimentary, belong to this order. ^^^ ^28. 
Fleas are parasitic on many do- 
mestic animals. The eggs find 
their way, from the hair of the 
hosts, to the dust in the cracks ^'=*^f' 
of floors, where the larvae, which 

are provided for a time with Pa'lex tPrT tans, Hnman Flea. 

jaws, feed on refuse. They then (Magnified.) 

undergo a transformation, finally appearing as adults. 
The jumping power of the Flea is proverbial, the animal 
being said to be able to clear a distance of two hundred 
times its own length. 

ORDER LEPIDOPTERA (ISp I d6p'tS rA). 

This order includes those insects which have all four 
wings covered with imbricate (overlapping each other) 
scales; the maxillae greatly elongated and placed side by 
side, forming a tube, which, when not in use, is coiled 
into a spiral ; and the jaws, so characteristic in the 
Beetles, obsolete. The series of transformations is per- 
fect. The larva. Caterpillar, on hatching from the egg, 
is provided with not only the full complement of thoracic 
limbs, but there are often from one to five pairs of, so- 
called, pro-legs^ fleshy outgrowths along the abdomen. 
While in this stage, the salivary glands often secrete a 
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Pio. 129. 



Larva, Pupa, and Adult 

Clothes Moth. 
(The first two enlarged.) 



silky thread, of use to the animal as it crawls from leaf 
to leaf, or with many species finally forming a case, the 
cocoon (k6 kc5t)nO, in which the pupal stage is passed. 
From the cocoon, the adult, or imago (ima'go), finally 
emerges, and leads a life quite harmless to vegetation. 

Two groups of Lepidopterous (iSp i ddp'ter tis) Insects 
have been popularly and scientifically distinguished. 
The Moths are generally nocturnal, have the antennae of 
variable form, and, while resting, fold their 
wings into a roof, which covers the body. 
The common Clothes Moth, or White 
Miller [Tinea pellionelld] (tin's a pel lio- 
^HBir ^ nsria), deposits, in the simamer months, 

her eggs on woolen goods, hair, or feath- 
ers. These soon hatch, and the larvse 
begin their paths, always, however, keep- 
ing themselves covered in a case, made from the material 
on which they feed. Thus covered, they undergo their 
transformation. 

The Tent Caterpillar Moth 
deposits her eggs in a band 
around the twig of some fa- 
vorite tree. These hatch in 
April or May, and the young 
form a silken tent, in which 
they remain, until forced by 
hunger to crawl forth in 
search of food, leaving behind 
a trailing thread, which they 
follow back to their habita- 
tion on relieving their hunger. 
Few birds molest them. 

The SiVoworm, a most valuable insect, is regarded 



Fie. lao. 




i^\ihK^r\^^-l 
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(Msiocdm'pa amerieS'na. 
Tent Caterpillar. Bggs, Larva, Imago. 
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in quite a diflferent light. Originally from China, it now 
thrives in all the warmer 

Fig. 131. 

countries. A single cocoon 
has been known to yield a 
strand of silk one thousand 
feet in length.* 

The second group of 
Lepidopterous insects in- 
cludes those which are gen- 
erally diurnal (di Cir'nal), 
have the antennae knobbed 
at their extremities, and 
when at rest, elevate the 
wings so that their upper 
surfaces are juxtaposed 
(placed close together). 
The larvae never spin a co- 
coon in which to undergo 
their metamorphosis, but suspend themselves in some 
convenient manner, being covered with a hard shell. 

_ , The imago of the Cab- 

Fig. 182. ^ 

hage Butterfly is familiar 
to all as the light straw- 
colored Butterfly, with 
dark markings, seen dur- 
ing the warmer months 
flitting along the road- 
side, or over our garden- 
plats. The larvae of this 
and kindred species do great harm in our vegetable gardens, 
occasioning the loss of thousands of dollars annually. 

♦ Traditioii has it that the Silk-worm was smuggled into Europe, about the 
middle of the sixth century, by monks who concealed them in their walking-staves. 



B6m'byx mo'ri. 
Silk-worm Moth and Cocoon. 




Pll'rU olerS'c^ a. Cabbage Butterfly and Papa. 
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ORDER HYMENOPTERA (hi m6n dp'tS r6). 

The members of this order have two pairs of mem- 
branous wings, resembUng those of the Neuroptera, 
though they lack the compHcated reticulate venation 
(vena'shan). The mouth-parts are well developed and 
formed for both biting and sucking. The metamorphosis 
is complete, the young not resembling the adult. As the 
female is generally provided with a sting, situate at the 
posterior end of the body, the abdomen is often con- 
stricted anteriorly to a mere pedicel, giving great freedom 
of motion to its termination. 

The Saw-flies are often very 
destructive to all forest and 
shade trees. The female having, 
with her ovipositor, sawed a slit 
in a leaf or twig of her favorite 
tree, deposits therein several 

Fig. 188. 



Fio. 134. 




Nem' d tua ven tri cd'sus. Saw-fly and Larva. 

eggs, where the young hatches 
in the midst of plenty. 'When 
these larvae, which strikingly 
resemble the young of many 
Lepidoptera, are full grown, they 
spin for themselves silken co- 
coons, in which they undergo 
their transformations. 



The Qall-flies are of very similar habits, though 




Cpn'tps guSr'ciu/i/liL 
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Fig. 135. 



ing in that the twig or leaf in which the eggs are de- 
posited at once begins an abnormal, though characteristic 
growth, the so-called "galls." The common Oak-apple 
well illustrates such a gall. Many of the Gall-flies, like 
the Aphides, are parthenogenetic. 

The Ichneumon-flies (ik na'mon), 
though often microscopic in size, are 
most valuable as Nature's checks to 
the inordinate multiplication of other 
insects. The female searches, until 
she finds her favorite larva, beneath 
the skin of which, with her delicate 
ovipositor, she thrusts several eggs. 




Ich neu'mon man ifes f&'tor, 
IchneomoD-fly. 



Fig. 136. 



These, on hatching, 
feed on the fatty 
tissues of their host, 
not attacking the 
vitals, until they are 
about to pupate. 
The unfortunate 
host thus not only 
supplies its parasites 
with food while they 
live, but finally re- 
linquishes to them 
its body, as a sup- 
port in which they 

are able to undergo their transformations.* 

The common Ants, Wasps, and Bees, excepting the Pseu- 

doneuropterous White Ants, in their intellectual develop- 

♦ Few larval insects are free from the attacks of Ichneumons. The " grubs " 
on the inside of solid trees are reached, as are those in the ground, and those 
under water. Even the larvae of Ichneumons^ living as parasites, may play the 
iwrt of hosts to other i)arasitic Ichneumons^ which may in turn be the hosts of a 
third species of this most interesting group. 




Ichneumon-fly, depositing its eggs in the larvae at the 
bottom of the holes. 
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ment are far in advance of other invertebrate animals. 

An embryo colony of Ants con- 
sists of one or several queens, 
whose sole office is to perpet- 
uate the species by laying eggs. 
From early spring, until late 
in the fall, these eggs produce 
young. The young are without 
wings, but are provided with 
strong jaws, and do general 

Female 9, Male i, and Worker of WOrk, and in CaSC of invasioU, 

are the fighters ; they are hence 
called the "workers" and "soldiers." Finally, the eggs 
produced late in the 
season, produce 
winged males and 
females, which leave 
their homes in 
swarms in the spring. 
The males, however, 
soon die, and the fe- 
males descend to the 
ground, tear off their 
wings, and endeavor 
either to establish 
new colonies, or re- 
turn to their birth- 
place.* 

* Observation has shown 
that many, if not all, Ants 
have a language, though just 
how they communicate their 
ideas is not known. The 
Honey Ants of the Rocky 
Mountains, from Colorado to Mexico, are peculiar in that in times of plenty some 




a. Egg. ft. Larva, c, Pupa of Ants. d^Pora'ra gran' dis. 
Giant Ant. F, Fdr'mica sangvin'i a. Red Ant O, 
Myr niS'cia forjl cd'ta. ff, Mu fit la ceph a Uy tot. 
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Sphex ich neu mdn' i a. Digger Wasp. 



Fig. 140. 



The Digging Wasps connect the Ants with the Wasps 

proper. Many dig burrows in 

the ground or in hard wood, in 

which they deposit their eggs, 

leaving food on which the young 

may feed. Often other insects 

are paralyzed by their sting, and 

in this helpless condition are 

stored away, to await the hunger 

of the developing Wasp. Each 

species uses different food. 

The Wasps^ proper, have a peculiar life. The female, 
which, hidden away in some crevice, 
has endured the winter, comes out in 
the spring and lays her eggs in a series 
of small cells, which she has made out 
of true paper, made by the mixture of 
her saliva with bits of vegetable tissue. 
The eggs, on hatching, produce worm- 
like larvae, which the queen carefully feeds until they 

have undergone their transformation, and become able 

as workers to assist her in caring for her increasing 

family, and in enlarging their dwelling. In the fall, 

males and females are developed, but only the latter 

survive the winter. 

The Bumble, or Hvmble, Bee, that 

has passed the winter, in spring works 

for herself a small cavity, often in 

some deserted mouse or bird's nest. 

In this cavity, with a mass of pollen, gathered from the 




Vis' pa maculd'ta. 
Common Wasp, pr Hornet 



Fig. 141. 




Bomble-bee. 



of the workers become inactive and are fed by their associates until their bodies 
become frightfully distended. Thus they remain living storehouses until a time 
of f^unine, when they give back their "provisions** to the starving members of 
the colony. 



Digitized by CjOOQIC 



82 



BRANCH ARTHROPODA. 




Sbm' bus pra id' rum. Bumble-bee and Cells. 



early opening flowers, she deposits a number of eggs. 

These soon hatch, when the 

Pig. 142. 

larvae feed upon the pollen, 
and finally spin for them- 
selves pupa cases, from 
which they soon emerge as 
workers. They now busy 
themselves in caring for 
their newly born sisters. 
Finally, late in the fall, the 
queen of this now numer- 
ous family, lays eggs which 
develop into males and fe- 
males, the former of which, 
as well as the workers, soon 
die. The females remain dormant until spring, when 
they become queens, the founders of new colonies. 

The Hive-hee, [Apis meUiJica] (a' pis mei liri k^), 
which supplies us with honey and wax, has a similar his- 
tory. When winter begins, the inmates of a 
hive consist of a queen and a multitude of 
workers. These huddle together, keeping 
each other warm, while they feed on the 
honey which was collected during the 
summer. As spring approaches, the queen 
lays large numbers of eggs, perhaps as 
many as three thousand in a single day. 
The eggs, placed in ordinary cells, after 
the lapse of about twenty-one days, de- 
velop into workers; those placed in "drone cells" develop 
into males; and those laid in the much larger cells, con- 
structed on the edge of the comb, develop into queens. 
The colony soon increases in size, and the old queen, 



Fie. 143. 




Female, or Qneen 9; 
Worker ; and Male, 
or Drone <J , of the 
Honey-bee. 
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finding that one of the royal young is about to emerge 
from her cell, collects a number of her workers together 
and with them leaves the old hive, and the "swarm" 
starts elsewhere a new colony. The young queen is now 
assisted from her cell, and either heads a new colony, or 
carefully visits the remaining royal cells, stings the in- 
mates and establishes herself as the head of the old 
hive. During the summer, the workers are busy collect- 
ing honey, or in making cells in which to store it. The 

Fie. 144. Fig. 146. Fig. 146. 






Queen. Drone. Worker. 

drones (males) are idle and finally, as cold weather comes 
on, they can be supported no longer, and are conse- 
quently attacked by the workers and put to death. 

Europe is the original habitat of the common Honey- 
bee ; but it is now universally distributed, having been 
introduced to North America about two hundred years 
ago, and to South America only for about forty years. 
Its economic value is beginning to be more and more 
appreciated, especially since the Italian variety has been 
introduced into the United States. These are claimed to 
be more docile in their disposition, and more reliable as 
faithful workers. Works upon bee-culture give explicit 
descriptions of the several varieties, and should be care- 
fully studied by the Apiarian. 

The wax made by melting the comb into cakes, is of 
commercial value as well as the honey. One of the 
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Compilers of this treatise furnished to Prof. Jeffries 
Wyman, of Harvard University, numerous specimens of 
comb from his apiary, who proved the fallacy of the old 
theory, that the cells are exactly hexagonal — ^all being 
more or less imperfect as mathematical hexagons. 

The quality of the honey and wax depends greatly 
upon the character of the food furnished ; and cultivators 
of bees are accustomed to critically examine the nature 
of the plants in the region in which they wish to locate. 

According to Prof. A. S. Packard, as stated in his 
"Guide to the Study of Insects," Ichneumon-flies do not 
attack the larva of the Honey-bee ; but adult bees, do- 
mesticated and wild, are infested by a variety of para- 
sites, demanding the careful study of the Apiarian. 
There is also a wax-moth, that is very harmful from 
consuming the wax, and weaving their webs to the in- 
convenience of the bees in passing to and fro amid the 
sheets of comb. The use of improved hives and constant 
watchfulness is the only preventive against their ravages. 
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BRANCH VERTEBRATA (vsr te bra-tA). 

TUNICATES, FISHES, REPTILES, BIRDS, ETC. 

The forms which we are now about to meet, have the 
body supported by an internal rod, which separates the 
dorsally situate nervous system ffom the ahmentary and 
circulatory systems ; a structure quite the reverse of that 
exhibited by the dorsally placed heart and ventral chain 
of ganglia of the previous forms. Limbs, when present, 
are never represented by more than two pairs, and gen- 
erally segmentation is not exter- 
nally apparent. Inasmuch as the 
supporting rod is generally divided 
into a series of segments, the so- 
called vertebrae, these animals are 
known as VERTEBRATES, in 
contradistinction to the previous 
forms, the INVERTEBRATES. 
Here again. Nature presents us 
with seemingly intermediate 
forms, which prevent our draw- 
ing definite lines of demarkation. 
The so-called Balanoglossus 
(bai a no gl5s'sus), long supposed 
to be a worm, has lately been 
shown to have, at an early period of its life, a short 




Bal a no gVk'sns mi nC Hts. A young 
BalanogloBBus, having three giU 
openings, G. P, Proboecie. A, So- 
called notochord. C, collar, through 
which the section is made, showing 
relative position of notochord. 
Nervous system, If; and alimentary 
tract, a. 
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cartilaginous rod, above which is situate the nervous 
system, while below is the alimentary tract. This atiimal 
is found along the sea-shore buried in the mud. 

CLASS TUNICATA (ta nl ka'tA). 

The TuNiCATES (ta'nlk atz), also found along the coast, 
are quite different in their adult structure. They occur 

either as single individuals of 
the size of an acorn ; or they 
may be smaller, almost micro- 
scopic, and, united in colonies, 
cover submerged rocks and sear- 
weeds as a gelatinous mass. 
But it is the young, or larval 
Tunicata, that demands our 
attention. This, as will be ob- 
served by reference to the dia- 
gram, has a supporting unseg- 
mented cartilaginous rod, the 
so-called notochord (no'to k6rd), 
over which extends the nei*vous system, and below which 
is the alimentary tract, — a, general structure, resembling 
that of the young frog. After this stage, however, the 
Tunicate becomes sedentary, retrogrades, and finally loses 
all vertebrate peculiarities. All the remaining animals 
may be spoken of as Vertebrates proper. 

CLASS ACRANIA (akra'nlA). 

The little Amphioxus (am n 6x'tis), or Lancelet (lans'iet), 
has long been regarded as a vertebrate animal. It is small 
and lanceolate in form, seldom exceeding two inches in 
length. It is generally found buried in the sand of the 



Tadpole-like larva of Tunicata attached 
by the anterior portion of its body, and 
adult degenerate form. The arrows in- 
dicate the course taken by water and 
food as they enter the mouth and leave 
the spinacular opening. E^ Eye. 
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Trarmer seas, though it not infrequently swims about 
with a wriggling motion. On examining the structure 
of the animal, we find that its supporting skeleton con- 
sists chibfly of a slender notochord, running from head 
to tail. Above this is the nervous system, slightly 
enlarged anteriorly, where it bears a single eye-spot. 
Below, and in front, is a large mouth, surrounded by 
tentacles, which leads into a chamber, the pharynx (ffir'- 
ingks), from the posterior end of which extends the 

Fio. 149. 




Branch i 08' ti6 ma Um ceo Id' turn. Ampbioxus, or Lancelet, enlarged. ^, Eye. i^, Notochord. 
B^ Branchial elite. X, Liver. 8, Nervous syetem. The arrows indicate the entrance and 
exit of water. 

oesophagus, which connects with the stomach. Water 
taken into the pharynx finds its exit through numerous 
lateral slits, the separations between which are richly 
supplied with blood-vessels, coming from a ventrally 
placed pulsating organ. In these supporting arches, the 
blood is purified by coming so near the water that its 
impure gases escape, and the free oxygen (dx'ljSn) in 
the water is taken in. These arches are then used for 
breathing, and we can speak of them as the gill, or 
branchialj arches. The outer openings of the slits are 
covered by a fold of skin which forms a chamber around 
them, having a single external pore. The specimen 
which is represented in the figure, is from the Mediter- 
ranean ; but one species, less studied, is found in Amer- 
ican waters. Six species in all are enumerated by some 
naturalists. 
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CLASS CYCLOSTOMA (si klo st6'm6). 

The Circular-mouthed Vertebrates have a cartilagi- 
nous skeleton, naked skin, and no lower jaw. It is here 
that we first meet with organs of special sense, con- 
structed on the same plan as those of man, — well-de- 
veloped eyes, internal ears, and a nasal sac. 



ORDER HYPEROARTIA (hi per o ar'tt A). 

The Lamprey (lam'prS) is found in both salt and fresh 
water. Its mouth is simply a circular sucking-cup, armed 



Fig. 150. 




Fig 151. 



/% trom! p zan ma H' niu. Lampiey. If^ Naeal orifice. 

with numerous teeth. The tongue, working like a piston, 
produces a vacuum by which the animal adheres to any 
object. If attached to a fish, its wasp- 
like teeth enable it to scrape off the 
flesh for food ; if to a stone, assisted 
by the current, it can drag away quite 
large ones from the spot it has chosen 
for its nest. Circulation is effected by 
means of a heart, the impure blood 
from the body entering a single auricle 
(§'rl kl), and from thence being poured into a muscular 
ventricle, which forces it over the body by way of the 
gills. These are bathed by water, which may enter 




Mouth of Lamprey. 
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through the mouth, or, when this is occupied, through 
the round openings along the sides, out of which it is 
also allowed to escape. 



CLASS ELASMOBRANCHII (S ISs m6 brSng^kl l). 

The strap-gilled fishes have at least five pairs of long 
gill openings. Their skeleton is cartilaginous, skin rough, 
and the tail lobes are of unequal length (heterocercal) 
(hst eroser'kai). It is in this class, we first meet with 
animals having two pairs of appendages ; the anterior 
(the pectoral) (pSk'to r&i), and the posterior (the pelvic) 
(pSKvik). 

ORDER SQUALI (sk>A^a'lT). 

The Sharks are the butchers and scavengers of the 
ocean. They follow ships pertinaciously, swallowing 
greedily any thing thrown overboard.* Their teeth are 

Fig. 152. 




■^" Shark's Teetli. 

Sphpr'na zygce'na. Hammer-headed Shark. (^.) iy; Nasal orifice. 

* On slow-sailing merchant-ships, shark-flshing is a favorite pastime. A recent 
account says: "I was holding the heavy hook and wire rope over the side, when 
I felt that I had canght a big fish, and pnlling it cautiously, a shark came to the 
surface. I called out for help. He struggled so violently, lashing the water with 
his tail and trying to bite the hook asunder, that we were obliged to keep dipping 
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in numerous rows, held by strong skin upon the rounded 
edge of the jaws; but only the outer row stands per- 
pendicularly and can be used. As fast as any drop out 
from wear or fracture, inner ones move forward to take 
their place. The Hammer-head Shark is sometimes thirty 
feet long. Its eyes are at the end of the lateral prolonga- 
tions of the head, which can be bent so that the shark 
can see its victim on both sides as it settles down upon it. 

ORDER RAliC {rSi'ee\ 

The Rays are noted for their enormous pectoral fins, 
formidable tail, and tessellated teeth. ^^ ^^ 

They sometimes weigh half a ton. 

Fig. 154. 




Jaws of a Ray, showing tessellated teeth. 

The teeth are adapted to crushing 
shell-fish ; while the tail, when armed 




Daspb'aHs centra' rue. 
SUng-ray. 



his head under water and then haul him up two or three feet to let it run down 
his throat. At last he was nearly drowned, when, sendini; a mnning bow-line 
down the rope by which he was caught, and making it taut iinder his back fin, 
we clapped the line around the windlass and turned. Some then hauled his tail 
up, while all available hands dragged at the other line, which held his head. As 
soon as we got him on board, he broke oflP about three feet of the ship's bulwarks 
by a single lash of his tremendous tail. This was then cut off by the boatswain 
with a hatchet, while a dozen of us with bowie-knives finished him. We found 
in his stomach six large snakes, two empty quart bottles, two dozen lobsters, a 
sheep-ekin, and horns, and the shank-bones, which the cook had thrown overboard 
two days before. The liver filled two large wash-deck tubs, and when tried out, 
gave us ten gallons of oil." 
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with barbed spines, can be suddenly lashed around an 
enemy, the barbs frightfully lacerating the flesh.* 



Fig. 156. 




^1 II iim " 

PrU'tts dn a quorum. Saw-fish. (,^.) 

The Saw-fish has a sword-like snout one third the 
length of the body, and edged pio. 157. 

with tooth -like spines. Bran- 
dishing this among a school of 
fishes, many are at once disabled, 
and afterward eaten at leisure. 
Though many of the Sharks and 
Rays are viviparous, some are 
oviparous, their eggs resembling horn-like sacs, with 
tendrils for clinging to the sea-weed. 




8hark*B Egg, attached to the stem of 
a plant 



CLASS aANOIDEI (ga noid'ST). 

Though Ganoid (ga'noid) fishes once peopled the wa- 
ters in large numbers, they are at the present time repre- 
sented by only a few species, all of which, with a single 
exception, inhabit fresh-water. They differ from the 
sharks and rays in that the body is covered with an 
armor of regularly arranged bony plates, which on the 
first ray of the dorsal and caudal (k^'dSi) fins form ridges, 
known as fulcra (mi'kra). Though the lower representa- 
tives have the skeleton cartilaginous, in the higher forms 
this support is often of a bony nature. 

* To this family belongs the famous Torpedo, which, on being touched, gives 
a violent electric shock. It possesses a kind of voltaic pile, composed of i>arallel 
prisms, 1,262 of which have been counted in a single fish. The electricity has 
been used In galvanic experiments, as making a magnetic needle, etc. 
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ORDER CHONDROSTEI (k6n dr6s' tS I). 

The Sturgeon has the body protected by five rows of 
large bony plates. Its snout reaching in front of the 
mouth is flattened and has four flexible fllaments ex- 
tending from its lower surface. These are seemingly 
feelers to recognize its food half concealed in the mud, 

Pig. 158. 




Ac \ phi' tir etc ri 0. Stnigeon. 

and which is readily seized by its protrudable mouth. 
Seven different species are found in the coast and interior 
waters of the United States, varying in weight from a 
hundred to six hundred pounds. The smaller species in- 
habit the Mississippi and the great lakes. Acipenser 
sturio (SsipSn'sSp sta'rio) is found on both sides of the 
Atlantic, sometimes attaining on the European coast a 
length of eighteen feet. 

ORDER GINGLYMODI (ging glT mO'dl). 

The Gar-pikes are represented by three or four species, 
one of which, the Osseus (6s' s6 us), is widely distributed 
in lakes and rivers throughout the United Statea Its 
enameled rhomboid scales in oblique series, its long and 
slender form, and its projecting upper jaw are character- 
istics, by which it is readily distinguished from all other 
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Lip \ ads' tg Us ds'si us. Gar-pike. F, Fulcrum. (|.) 

fishes. The air-bladder is connected by means of a tube 
with the oesophagus, and is used as a lung.* 



ORDER HALECOMORPHI (ha 16 k6 mdr'fl). 

The Mud-fish, found in our lakes and rivers from 
Minnesota to the Mexican Gulf, is the highest Ganoid, 
and the one most resembling the members of the fol- 

Fie. 160. 




A mV a cdl' va. Mad-fish. 

lowing class. In confinement, this animal has been ob- 
served to come regularly to the surface of the water 
for fresh air, using its air-bladder, as does the Gar, for a 
lung.t 

* The air-bladder of higher forms is a sao, containing gas, and is of nse in 
changing the specific gravity of the fish. 

t Dr. B. Q-. Wilder says essentially, " one came to the surface at intervals to 
discharge a bubble of air. Held about six inches below the surface, it still 
emitted a large bubble. After a second or two of quiet, it escaped from the 
hand, and apparently gulped in a large quantity of air, and descending, remained 
quiet the usual interval." 
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Fio. 161. The Bony Fishes have the 

supporting skeleton hardened by 
the deposition of lime; the gills, 
which are usually four on each 
side, covered, as in the imme- 
diately previous class, by a bony 
flap, or operculum (5 pSr'ku mm). 
The scales are homy. The fins 
are supported by rays, and arc 
without fulcra; and the caudal 
is always equally lobed (homo- 
cereal) (h6 in6 sep'kai). The spe- 
cies are essentially oviparous. In 
this class are included nearly all 
the common fishes. 

The adaptability of different 
species of this large class to their 
varied surroundings, presents a 
patent illustration of the perfec- 
tion of Nature's workmanship. 
Some species inhabit the ocean, 
lakes, ponds, rivers, and even sub- 
terranean streams and pools in 
caverns. Myriad in variety, each 
species has its own swimming 
mechanical features, as clearly 
distinguishing and compelling its 
peculiar movements, as the varied 
configuration of bone and muscle 

in denizens of the land and atmosphere, gives to each 

species a different gait, or mode of flight. 




Diagrammatic view of Circulation of 
Fish. The impure, venousy trunks 
being in black ; the pure, arterial, 
blood in outline. J., Auricle. F, 
Ventricle. Ba, Branchial artery, 
a, Branchial arches. i>. Dorsal 
aorta. R. Return vein, or post 
cava. Hy Net-work In liver. 
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AngtM'la viUgd'ris. Broad-noaed BeU 
ORDER APODES (ftp'O dSz). 

The common Eel is so tenacious of life as to live for 
hours removed from water, and is said even to wander 
across dewy meadows from pond to pond. 



ORDER NEMATOONATHI (nSm a to nft'thl). 

The Sly Silurics, confined to Central and Eastern 
Europe, sometimes attains the weight of three hundred 
pounds. As indicated by its name, it hides itself on 
muddy bottoms, and is warned of the approach of its 
prey by means of its barbels. Its voracity may well give 
it the name of the "shark of fresh waters." 

The Cat-fish, or Horned Pout, has a naked skin, and 
the mouth surrounded by eight barbels. The dorsal and 
pectoral fins are each armed with a sharp spine, produc- 
ing painful wounds, either from a poison-gland at their 
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Sim'rua gld'nu. Sly Silurus (Heduct^.) 

base, or from the insertion into the wound of a slime 
with which their bodies are always covered. Of the 
twenty-five well-known species, the largest is the great 
Mississippi Cat-fish, which often exceeds the weight of 
one hundred pounds. In the spring, the adults are said 
to lead the young in great schools near the shore, caring 
for them after the manner of a hen caring for her chick- 
ens. The great tenacity of life on removal from water 
of all the different species is almost exceptional among 
fresh-water species. 

Fio. 164. 




Am m'rus n^b H U>' iU8. Cat-flsh, or Horned Foot (|.) 
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ORDER EVENTOGNATHI 

The Gold-fish, origi- 



(e vgn tonfi'thl). 



Fig. 165. 



nally from China, and 
of a greenish hue, has 
become a common pet 
of the parlor and fount- 
ain,* and through do- 
mestication changes to 
a golden yellow, but 
constantly tends to re- 
vert to its native color. 
The Silver-fish is only 
a variety of the Gold, 
resulting from artificial treatment in aquaria. 




Cards' i^u8 aurd'tus, Gold-flflh. (J.) 



Fio. 166. 




CKt'pSa vernd'lis. Herring. (yV) 



ORDER ISOSPONDYLI (T SO sp6n'dt IT). 

The Alewife, or Herring, ascends fresh-water streams 

to spawn, thus coming each 
spring from the depths of 
the ocean to the hand of 
man. Immense schools go 
up the streams in which 
they were spawned the pre- 
vious year, and always select the branches leading to 
certain head-waters, for which they have a preference. 

The Salmon has habits similar to those of the Herring, 
but, on account of its greater size, is able to ascend water- 
falls ten or twelve feet in height. Upon arrival at the 
spawning-ground, a hole is scooped in the gravel, and 
the eggs deposited and covered over, the parent then 

♦ Gk)ld-fish should be fed once a week with some animal food, as worms, and 
m^ore frequently with a stiff dough of flour and water. 
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8(tt'tno si'lar, Sahnon. X, Lever. (M 

returning leisurely to the sea. Its food in the ocean 
consists of small animals, some of which may be its 
own progeny. 

ORDER HAPLOMI (hSp l5'mT). 

The voracious American Pickerel [Esox reticulatvs] 
(6's6ks rfi tik a ifi'ttis) is master of the waters in which it 
resides, destroying mercilessly every other fish and even 



Pm. leeL 





E'sox re tic a Id' tu8. Pickerel 

the young of its own kind, as well as mammals and 
birds.* Hence they should be exterminated from all 
streams intended for the raising of trout, gold-fish, and 
other soft-finned fishes. 

* A swan was perceived to keep its head under water longer than usual. 
Upon examination, it was found that a Pickerel had so far gorged its head as 
to kiU both itself and the swan. 



Digitized by CjOOQIC 



CLASS TELEOSTEL 



99 



Fio. 169. 




ExoccR'tus fM'\tdns, Flying-lislL (i.) 



ORDER SYNENTOGNATHI (sln en to na'thl). 

The Flying-fish has large pectoral fins, by which it 
can support itself in the 
air for a few seconds.* 
Its brilliant coloring 
makes it the common 
prey of bird and fish. 

* This so-called "flight" is 
only the result of an impetus 
acquired by swimming to the 
surface with great velocity, in 
order to escape its enemies. It 
can not change its course, nor 
raise itself in the air, and its fins 
can not be flapped like wings, 
but serve only as a parachute.— 
Capt. Basil Hall gives a very ani- 
mated description of the pursuit 
of a school of flying-fish by a dolphin {Ddphinut ddphis^ note, p. 202). " The flying- 
fish took their flight to windward. A large dolphin, which had been keeping 
company with us abreast of the weather gangway, and, as usual, glistening most 
beautifully in the sun, no sooner detected our poor dear friends take wing than 
he turned his head toward them, darted to the surface, and leax>ed from the 
wat^r with a velocity little short, as it seemed to us, of a cannon-ball. But 
though the impetus with which he shot himself into the air gave him an initial 
velocity greatly exceeding that of the flying-fish, the start which his fated prey 
had got enabled them to keep ahead of him for a considerable time. The length 
of the dolphin's first spring could not have been less than ten yards, and after 
he fell wd could see him gliding like lightning through the water for a mo- 
ment, when he again rose and shot upward with considerably greater velocity 
than at first, and of course to a still greater distance. In this manner, the mer- 
ciless pursuer seemed to stride along the sea, while his brilliant coat siiarkled and 
flashed in the sim. As he fell headlong in the water at the end of each leap, a 
series of circles was sent far over the surface, for the breeze— just enough to keep 
the royals and topgallant studding-sails extended— was hardly felt as yet below. 
The group of wretched fiying-fish, thus hotly pursued, at length dropped into the 
sea ; but we were rejoiced to observe that they merely touched the top of the 
swell, and instantly set off again in a fresh and even more vigorous fiight. The 
direction they now took was quite different from the one in which they had set 
out, implying that they had detected their fierce enemy, who was gaining rapidly 
upon them. The greedy dolphin was fully as quick-sighted ; for whenever they 
varied their fiight in the smallest degree, he lost not the tenth -port of a second 
in shaping his course so as to cut off the chase ; while they, in a manner really 
not unlike that of the hare, doubled more than once upon their pursuer. But it 
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ORDER ACANTHOPTERYGII (& kan th6p te r^'I I). 

The Cobbler-fish is noticeable for the 
lengthening of the spines of the dorsal 
and anal fins into hair-like filaments. 

The Mackerelf in May and June, ap- 
proach the shores in enormous shoals 
to spawn, and great numbers are then 
caught for market. 

The great importance of the " Fishery 
question," so frequently straining the 
peaceful relations of the United States 
with its neighbors, the British Provinces, 
may be appreciated when we learn that, 
by the last census, the Mackerel 
fishery alone gave employment to 
more than twenty -five hundred 
men. The estimated expense of 
these fishermen for outfit and gear 
amounted to a sum in excess of 
half a million dollars, and the result of the fisheries 
nearly two million dollars. 

Fu»- 171. 




EKph'dria crinVius, 
Cobbler-flflh. (i.) 




8c6m'ber verna'Us, Mackerel. (J.) 

was soon plainly to be seen that the strength, and confidence of the flying-fish 
were fast ebbing ; their flights became shorter and shorter, and their course more 
fluttering and uncertain, while the leaps of the dolphin seemed to grow more 
vigorous at each bound. Eventually this skillful sea-sportsman seemed to arrange 
his springs so as to fall just imder the very spot on which the exhausted flying* 
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The Sword-fish is remarkable for its upper jaw, which 
is prolonged into a formidable weapon.* Rising beneath 



Fig. 172. 




Fio. 173. 



Xiph'\a8 gta'diua. Sword-fish. Ut-) 

a school of small fish like the mackerel, and striking to 
the right and left with its sword, it kills great numbers 
and then devours them at its leisure. It is highly prized 
for food, fresh or pickled. 
The Archer has been 
credited with the ability 
to shoot a drop of water 
from its mouth with such 
precision as to bring down 
a fly at the distance of two 
or three feet. A more 
careful study of the anat- 
omy of its mouth shows no adaptation for such a feat, 
and doubt is thrown upon the tradition. 

fish were about to drop. This catastrophe took place at too great a distance for 
us to see from the deck what happened; but on our mounting bigh on the 
rigging, we may be said to have been in at tbe death ; for then we could discover 
tbat the unfortunate little creatures, one irfter another, either iwpped right into 
the dolphin's jaws as they lighted on the water, or were snapped up instantly 
after." 

* Some species have a sword so strong that it has frequently been driven 
through the coppered hidl of a vessel, a third of its length being sawed off on 
the inside. 




T6x' d t08 Joe u Id' tor. Archer. ( *.) 
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Pir'ca amerlcd'na. Yellow Perch. (1.) 

Perch are found both in salt and fresh water. They 
can be kept aUve in the air for hours by occasionally 
pouring water upon their gills. 

ORDER ANACANTHANI (an a kan tha'nT). 

The Cod is caught in deep seas with hook and line. 
It is so numerous in certain localities that eight men 




Albr rh^a, a mtr\ cCi' na, 



have taken eighty score in a single day. Nine million.^ 
of eggs have been found in the roe of one female. The 
Cod holds the proud distinction of having the greatest 
economical value of any fish. 

ORDER DISCOCEPHALI (dis ko sgfA IT). 

The Remora (rSm'6 r6), or Suck-fish, has on its head 
a flat disk, not unlike the sole of an India-rubber shoe. 
This enables it to cling to rocks, vessels, and even to 
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other fish, twelve or fifteen having been found hanging 
to a single shark. The pressure of the atmosphere holds 



Fie. 176. 




BehitO'is rim' bra. Suck-fish, 



it SO tightly that a strong man can hardly drag it Icose. 
This arrangement probably serves it for cheap and easy 
transportation, as it is not a good swimmer. 



Pig. 177. 



ORDER HETEROSOMATA (h6t e ro sO'ma tA). 

The Flat-fish is a remarkable illustration among the 
vertebrates of asymmetry. The young for some time 
swim vertically, with an eye on each side of the head. 
Gradually, the parts of head contiguous to one eye are 
twisted around, 
till in the adult 
state the eyes are 
both on one side, 
and that always 
the colored, or up- 
permost, side, as 
the fish settles to 
the bottom ; the 
opposite side is 
usually uncolored. The number of species exceeds two 
hundred, those of the largest size being found in temper- 
ate and cold regions. The group furnishes important food 
fish, as the Halibut, Turbot, Sole, and Flounder ; the first 
sometimes reaching a weight of four hundred pounds. 




Hea r6ng&te8 pld U!8' sa. Plat-flah. ( M 
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ORDER LOPHOBRANCHII (lof O brftng^kll). 

The Pipe-fish has the jaws tube-like. The male has 
a kind of pouch, in which he places the egg for hatch- 




S^ gnd'th&i pick i a'nUs. Pipefbsh. ( I) 

ing, and thither the young flee for safety. It is a poor 
swimmer, moving slowly by means of the rapid a<3tion 
of the dorsal fin. It feeds upon minute insects and 
shell-fish, thrusting its long snout into crevices. 

ORDER GYMNODONTES (jlm nO d6n't&z). 

Some of the varieties of this order have the skin 
armed with erectile spines. Each jaw possesses usually 
two teeth. 



fte. im 




Cirrtiiis'dmus t&r'i^diia. Swen-flflh. (|.) 

The Swell-fish, by rapid inspirations of air, when drawn 
out of the water, or by taking in water if within it, can 
swell its body to enormous proportions. 
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Fig. 180. 



ORDER PEDICULATI (pe dik Q la'tl). 

The Fishing-frog has the ventral fins forward of the 
pectoral. Upon the head are three spines: the first with 
a shiny membrane 
at the tip, fastened 
by a ring and staple 
joint, and able to 
move in every direc- 
tion ; the other two 
move only back- 
ward and forward. 
The sluggish creat- 
ure, lying in the 
mud at the bottom 
of the water, is 
thought to attract 
the curious fishes 
by waving the first 




Ldph'lw afnifriea'nAs. Fishing-frog. (M 



spine as a glistening bait, till, in a favorable position, the 
quick snapping together of the jaws ingulfs them in the 
capacious mouth. 

CLASS DIPNOI (dlp'noi). 

The members of this class are related more closely to 
the Ganoids (gSn'oidz) than to the Teleosts (tsreosts), 
though inasmuch as in several particulars they resemble 
the members of the following class, their present posi- 
tion is justified. The body is covered with scales, while 
the skeleton is partially cartilaginous. The most im- 
portant peculiarity is the lung-like structure of the air- 
bladder, which resembles the respiratory organ of the 
Batrachians. 
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ORDER MONOPNEUMONIA {m6n O nO mO'nl 6). 

The Australian Ceratodus (s& rat'6 dtis) sometimes 
reaches a length of six feet, and is kiiown habitually to 

Fio. 161. 




Ce rat' 6 dus fors 'Vrl. Barramunda. 



leave the water and crawl about on land. It is prized 
by the natives for its flesh. 

CLASS BATRACHIA (ba tra'kl 6). 

We meet here with a most interesting class of verte- 
brates, the typical members of which in early life bear 
a strong resemblance to the fishes, though later on they 
change their character, losing their tails and having 
lungs take the place of gills. The animals now become 
terrestrial, but require moisture, as the naked skin, being 
well supplied with blood-vessels, is an important factor 
in blood purifying. The eggs, like those of fishes, are 
without a protecting shell, being generally deposited in 
the water. The Batrachia, as well as some of the pre- 
vious forms, have the power of restoring lost parts, as 
the tail, or limbs. All are harmless to man. 

ORDER URODELA (a r6 d6'16) 

To this order belong those Batrachians that have an 
elongated body, moist skin, and persistent tail, and usually 
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four short limbs. The gills may be present through life, 

in the lower forms, 

though in the higher, 

they are generally re- 

sorbed, their function 

being performed by the 

lungs. 

The Proteus (pro'te- 

as) of German caves 

has persistent gills, ex- 
tremely smaU feet, and ^'«^ angvi'nus, 

the eyes, which are of little use in a subterranean life, 

rudimentary. The long 
eel-like body enables it 
to swim rather than 
crawl. 

The Mendbranchus 
(mSnobrang'kas) of our 
western lakes and rivers 
is closely allied. This 
animal, unlike the Pro- 
teus, is highly colored, 
comparatively well de- 



Fio. 183. 




Nectarus maculu'tus. Menobranchus. 

sees clearly, and has its feet 
veloped. 

The Siren (srrSn), or 
Mudr-eel, of the more 
southern states, lacks the 
hind pair of hmbs. It is 
of a deep blue color, and 
reaches a length of two 
feet. Its range is very 
extensive in the valley 
of the Mississippi. 



Fig. 184. 



litel 




JSl'ren lacerCi' na. Mud eel. 
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The Tiger Salamander (sai a man'der), found in the 
warmer states east of the Rocky Mountains, is peculiar, 

in that it retains its 
external gills so long 
as it is kept in water ; 
but on being allowed 
to crawl on land, by 
the drying up of the 
pools, it soon loses 
its gills, breathing by 
means of lungs. As 
the Salamanders are without ribs, the air is forced into 
the lungs by the animal's filling its mouth, closing it-s 
nostrils, and then elevating its broad hyoid (hi' old) bone. 
The common Newt, or Triton (trrtbn), is found in 
nearly every slow running stream, and is often confined 

Fio. 186. 




8t5'ma ^'grinum. Tiger Salamander. 




Dlempc'tpltu vir i d?8' cens. Newt. (|.) 

in the aquarium, making a most interesting pet. If an 
adult be carefully examined, the scars left by the larval 
gills can be found on the sides of its neck. 

ORDER ANURA (a nC'rA). 

This order includes those Batrachians which in their 
growth have, as adults, not only lost their gills, but have 
resorbed their tails. The Toads and Frogs are familiar 
examples, and their metamorphoses 'have interested nafc- 
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uralists from the earliest times. The eggs, for instance, 
of a Toad, are deposited in some warm pool, where they 

hatch into small fish-like larvae, 
provided with external gills. 



Fig. 187. 



Fie. 188. 




Skeleton of a Frog. 



Tadpole changes. 



Fie. 189. 



which have in the second stage disappeared ; in the 
third, the hind limbs appear; in the fourth, the fore 
limbs ; and, finally, the tail is resorbed, and we have the 
young Toads, which leave the ponds when the ground is 
moist, as after a shower, giving rise to the foolish notion 
that they rain down. 

The Toads are without teeth. A large form found in 
the northern part of South America, and known as the 
SvHnam (s<5b rs nfim') Toad, is at once the introductory, 
as well as, from its pecu- 
liar breeding habits, the 
most remarkable of the 
order. As soon as the 
slimy eggs are deposited, 
the male quickly places 
them upon the back of 
the female. Adhering to 
this, cells soon form 

around them, and each P^'Pa am^^cn'na, Surinam Toad, fi.) 

is covered by a lid. In these cells, the young go through 
their metamorphoses, until, finally, the covers are broken 
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off, and they struggle forth. It is interesting to note 
that they are now much larger than were the eggs, and 
hence, must, while inclosed, have received nourishment 
from the body of the parent. 

The common Toad so abundant about our gardens, 
living almost exclusively upon insects, and having a most 
j^^ j^ voracious appetite, is to 

the gardener a most use- 
ful animal. After a 
shower, or during the 
evening, it sallies forth 
from its hiding-place, and 
by means of its viscid 
tongue it secures small 

BU'fo americd'nus. Common Toad. . * -,-, -, 

insects SO rapidly that 
only close observation can detect it in the act. The 
tongue, unlike ours, is attached in front, and free pos- 
teriorly; it is thrown over as it leaves the mouth, en- 
abling the animal to reach to a considerable distance. 
The winter is spent in crevices, or in burrows, of their 
own construction, in sand banks.* 

The Frogs differ from the Toads in that they habit- 
ually frequent the water, and are provided with teeth 
in the upper jaw ; they are well adapted for their semi- 
aquatic life. Their hind limbs are large and muscular, 

♦ No doubt they can remain a long time without food, but there is no well 
authenticated instance of their having been found inclosed in cavities of solid rock 
with no crevices connecting with the outside world. A naturalist once fed to a 
toad twenty-three squash-bugs and ninety-four caterpillars, each an inch and a 
half in length, before it turned away to digest its meal. Feeding mostly by night, 
the toad is of great aid to the Entomologist in furnishing him with specimens of 
insects he might otherwise never see ; though he is compelled to sacrifice the life 
of his assistant in order to avail himself of its services. In spite of popular preju- 
dice against handling toads, etc., all the members of this order are perfectly 
harmless, except a temjxjrary smarting that the exudations of the skin may pro- 
duce if transferred from the hands to the eyes. 
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as they of necessity must be to work the broad webbed 
feet. The moist skin is also characteristic, being of use 
for respiratory purposes. Indeed, it is said that a Frog 
will live for more than a month with its lungs removed, 
but if the skin becomes parched, the animal will quickly 
die. The ears are large and prominent, being the drum- 
head-like membranes just back of the eyes. 

During the warmer months, Frogs are often to be 
seen sunning themselves on ^^ ^^^ 

some bank, but always on the 1^Mf£Si^ V ^. ^ 

alert for any passing insect, 
which they seize, as do the 
Toads, with their extensible 
tongues. The Bull-frog is not 
always content with an insec- 
tivorous diet, but will attack 
young ducks, and, in a fit of 
hunger, may even swallow one 
of its companions, possibly its 
own offspring. Winter is spent either in the mud of the 
pond, or in some crevice in the turf, whither the animal 
crawls and becomes covered by the decaying leaves. 

The Tree-frogs, living an arboreal life, have the tips 
of their toes provided with sucking 
disks, by the aid of which they secure 
themselves to the leaves and twigs 
among which they feed. In the spring, 
however, they take to the water, where 
they deposit their eggs, and the young 
pass through the tadpole stages. These 
are the frogs that make the spring and 
summer evenings vocal, especially when it* r^ins, with 
their loud clear trill. 




Rd'na catesHd'na. Bull-frog. (J). 



Fio. 192. 




HV'la verstCdldr. 
Tree-ftog. (\.) 



Digitized by CjOOQIC 



112 



BRANCH VEBTEBRATA. 



CLASS REPTILIA (r^ptll'lA). 

The members of this class have the body scaled, and 
the toes, when present, provided with claws. The de- 
velopment lacks the metamorphosis so characteristic of 
the previous class, the young generally hatching from a 
large egg, which is surrounded by a tough membrane, if 
not by a calcareous shell. A few forms are ovovivipa- 
rous (5 v6 vT vip'a rCis), the young being born. The class 
includes animals having the most diverse habits, and con- 
sequently, those possessing great variety as to form and 
general structure. All are air-breathers. 



Fig. 193. 



ORDER OPHIDIA (6 Hd'I 6). 

The Ophidians are without feet, and though the pelvic 
arch may in some forms bear rudimentary appendages, 

all trace of pecto- 
ral limbs has dis- 
appeared. They 
are, however, able 
to progress with 
great rapidity by 
a wriggling mo- 
tion of the body, 
together with the 
pushing of the 
large ventral 
scales, each of 
which is fastened 
to a single pair of 




Skeleton of a Serpent 



ribs. The jaw-bones are but loosely attached together, 
and to the skull, and allow great, though limited, dis- 
tensibility of the mouth. The tongue is bifid (bi'fld), and 
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is used as a tactile (t&k'tii) organ. Poisonous snakes have 
fangs, long lance-like teeth, occupying the anterior of the 
upper jaw. They are grooved, or tubed, leading from 
glands situate in the roof of the mouth and opening by 
a narrow slit at their extremity, that the poison, when 
they " strike," may be placed well into the wound. Though 
capable of feeling any unusual jar, as that made by an 
approaching animal, external ears are not present. The 
epidermis of serpents is shed at regular intervals, cleav- 
ing away from the lips at first, and being turned inside 
out as the animal leaves it. When the snake is in good 
health, the skin thus sloughed is entire, even the cover- 
ing of the lidless eyes being intact. Though many ser- 
pents deposit their eggs, others, especially the poisonous 
forms, hatch the eggs in their own bodies, being ovovi- 
viparous. The winter is passed in hibernation, several 
species congregating in the fall, and coiling together in a 
mass. All our more common snakes are ^ ,^ 

Fio. 194. 

quite harmless, being destitute of fangs, 
and of too small size to occasion any 
thing but fright. 

The Oreen, Striped, Black, Water, EuUB'n\a Hftdiia. 

striped Snake. 

and Puffing Snakes are also members 

of this harmless class, as is also the so-called "Adder." 

The Boa^ of the New and the Pythons of the Old World, 
are also without poison apparatus. These are the largest 
Ophidians, though they seldom exceed a* length of fifteen 
feet. They are found in the tropics, often near some 
pool, over which they suspend themselves, being aided 
in this by their rudimentary hind limbs, which appear 
at the base of the tail as a pair of spurs. When an ani- 
mal, like a small dog, for instance, comes to drink, the 
reptile seizes and quickly wraps several coils of its body 
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around it, thus crushing its bones and strangling it almost 

instantly. The process of 
deglutition (dSg lu tr shan) 
is now begun, the head 
being first seized by the 
snake, whose teeth, all 
pointing backward, and 
whose jaws successively 
and alternately pnshed 
forward and drawn back, 
thus actually pull the 
snake over the animal. 
It is an interesting fact, 
that the female Python 
(prthun), after depositing 
her eggs, coils herself 
around them, while the 
heat of her body increases and the eggs, like those of a 
hen, are incubated. 

The Coral Snakes^ of the more southern states, though 
generally inoffensive, are nevertheless armed 
with poison fangs, grooved rather than tu- 
bular. The East Indian Cobra (ko'br^) has 
a venomous bite, which is estimated to cause 
the death of 5,0 people annually. By means 
of elongated ribs, it expands, when irritated, a broad area 
on its neck, called the "hood."* 




B^'a dnacdn'da. 



Pig. 196. 



E'lapa cor al R- 
no. CiOTal Snake. 



♦ A perfectly harmless snake, closely resembling the Cobra in general form, 
color, and habits, is often used by the so-o€dled snake charmers, who of course 
handle it with impunity, pretending to throw it into a lethargy and bring it 
out at will. When the Cobra is used, it is probable that its fangs are first re- 
moved. »" The reptile drawn from its cage, immediately swells its neck, extends 
its forked tongue, and begins to hiss. The charmer striking up a monotonous 
song, opposes his clenched fist to his enemy, which fixes its glittering eyes ux>on 
it and follows all its movements, thus keeping up a kind of dance.^^ 
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The Sea Snakes inhab- 
it the Pacific and Indian 
oceans, and are venomous, 
though, owing to the fact 
that when removed from 
the water they are inca- 
pable of seeing well, they 
are not considered dan- 
gerous. Living a pelagic 
life, their body is compressed 
and posteriorly forms a broad 
paddle-like tail. 

Rattlesnakes have on the 
end of the tail a series of 
horny enlargements, loosely 
attached to each other, which, 
when shaken, make a buzzing 
noise. Each slough may leave 
several new buttons, while the 
end ones are dropping off 
from wear; hence the num- 
ber is no indication of age. 
The Copper-headj Moccasin 
(m6k'k6 sin), etc., are venom- 
ous snakes belonging to this 
family. They are more 
dangerous than the Rat- 
tlesnake, as they give no 
warning.* 

♦ On being bitten by an un- 
known snake, tbe wound should be 
examined, and if two large punct- 
ures are not found, there need be 
little apprehension. If it is found 
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GrO'tdlUs hor'ridua. Rattlesnake. 



Fig. 199. 




Skull of Rattlesnake, showing fangs. 
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Pig. 200. 



ORDER LACERTILIA (la sSr tll'l 6). 

The Lizards are generally provided with two pairs of 
limbs, and the eyes with movable lids, 
while the mouth lacks the power of 
dietention, so characteristic of the pre- 
vious order. External evidence of 
ears is often exhibited by the 
tympanic (tlm pgin'lk) 
membrane, as in frogs, or 
.^^^ by deep pits each side of 
the head. With a single 
exception, the Heloderma 
(h6i o dgr'm^), all are per- 
fectly harmless.* 

The Iguanas (l gwfi'- 
n^s) are arboreal fruit-eating Lizards, found in the West 
Indies and South America. They often reach a total 
length of five feet, and are 
much prized by the natives 
as food. 

The " Chameleon " (ka- 
me'istin) of our Southern 
States is much smaller. It 
is often seen sunning itself 
on old fences, on the leaves 

of the palmetto, etc. White aw 6 Hs pHn Ap' d lis. southern Chameleon. 




IgUdi'nd t& ber ea la' ta. Iguana. dV) 
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to show the marks of poison fangs, it should be sucked by a i)er8on whose mouth 
and lips are without scratches, the i)oison being harmless if taken into the ali- 
mentary tract, taie wound should then be enlarged with a knife and again 
sucked. A tight ligature should be placed between it and the heart, and alcohoUo 
drink administered, though not in large quantities. 

♦ Though bearing a superficial resemblance to many salamanders, the Jjizards 
are at once distinguished by their clawed toes, and, with a very few exceptions, 
scaly skin. 



Digitized by CjOOQIC 



CLASS REPTILIA. 



117 



Fio. 202. 




Phrpnds'dmd odrnata. 
Honied Toad, (i.) 



is the usual color of the under side ; but the almost in- 
stantaneous change of color on the 
upper side, through varying shades 
of prismatic hue from dark brown to 
bright green as extremes, has given 
to this animal its common name in 
the localities it inhabits. 

The Horned Toads, of which there 
are several different species, are found 
in abundance on our great Western 
plains, where their somber colors at- 
tract but little attention. They are 
in no wise related to the Batrachians, 
the misnomer being given through a 
general resemblance on the back to 
the coloration of the toad. Brought east, they are some- 
times kept as pets, though the cooler climate often renders 
them semi-torpid and indifferent to 
their keepers. 

The " Glass Snake " is a true lizard, 
though it is without feet. When irri- 
tated, it has the peculiar habit of break- 
ing itself into two or more pieces ; but 
these pieces do not form new individ- 
uals, nor do they come together again. 
While its enemy is seizing these frag- 
ments, the anterior part of the animal 
often escapes, finally reproducing the 
lost parts. It inhabits the Southern 
States. 

The Blue-tailed Skink, inhabiting the more central 
parts of the Union, is often found secreted beneath the 
bark of some prostrate log, where it lies in wait for some 
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Ophlaau'rits vintra'Hs. 
Glass Snake. 
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insects. Above it is of a deep glossy green, ornamented 
with fine yellow lines, passing from the head to the dark 
blue tail. 

Pig. 204. 




BhA mS' cet fas ci d' (us. Blue Tail 



The Old World Chameleon is a most slow-going animal, 
meditating before each movement, and taking hours to 
travel the length of a short branch. It has many struct- 



Pio. 205. 



ural peculiarities. 
Its eye-lids, which 
cover the eye, ad- 
mit light through 
a small hole placed 
in their center. 
The five toes of 
each foot are ar- 
ranged anteriorly 
with three inside 
and t^ii^o outside, 
while posteriorly 
the opposite ar- 
rangement ob- 
tains. The tail is 
long and prehen- 
sile, and the club-shaped tongue is capable of being quickly 
protruded to a considerable distance, the viscid tip serving 
to secure such insects as the animal may need for food. 




ChamS'Ufdn milgd'ris. Chameleon. 
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i, Tongue of Chameleon, f , Foot of Chameleon. 

The Chameleon's power of changing color is remarkable, 
but its range of variation is much more limited than that 
of its namesake of our Southern States. 



ORDER CHELONIA (kS lO'nl A). 

The members of this order bear a marked resemblance 
to one another. Every one knows a Turtle. The short, 
stout body is protected above by a more or less convex 

Pio. 207. 




dkelelon of Tortalee.* 



hard shell, the carapax (kfir'a pfiks), formed by the ex- 
panded ribs and transverse processes of the dorsal ver- 
tebrae, and below by a flattened sternal plate, the plastron. 
From this shell the head and neckf extend anteriorly 

♦ The same number of pieces is found in the skeleton as in the ordinary 
veirtebrates, the shax>e and size alone being changed. 

t The long, slender muscles which move the flexible neck are tied to the 
under side of the carapax. When dried they may be cai)able of producing 
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and the tail posteriorly, while laterally are the two pairs 

of well developed Umbs. The jaws, 
like those of a bird, are without 
teeth and are covered with horn. 

The Sea Turtles have the feet 
as broad flippers, adapting them for 
a pelagic life. At certain seasons, 
however, they visit the land to lay 
their eggs, which are deposited in 
large numbers, two hundred or more, 
in the sand.* 

The Green Turtle is the most 
prized of the edible species, and its 

eggs are obtained in large quantities. Large sea turtles 

sometimes weigh a thousand pounds. 




Skeleton of a Marine Turtle. 







Chs id' n\ a mp' das. Oreen Tortle. ( M 

umsical sounds, and thus have given rise to the poetical legend of the origin of 
the lyre. 

♦ In the Antilles (dni^') and other breeding-places, the turtle is exceedingly 
valuable. Its eggs are a delicacy ; its flesh is used for food ; its fat for oil and 
butter ; its carapax for drinking troughs, Ixathing tubs, canoes, and roofs to the 
native huts. The shell of some species constitutes the well-known tortolsoHshell, a 
valuable article of conunerce. 
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The smaller HawJobill, with the imbricated plates 
of its carapax, supplies us with the tortoise-shell of 
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E ret mo ehJS'tys im bri cd' ta. Hawk-billed Turtle. 

commerce. It is found in the warmer waters of the 
oceans of both the Eastern and Western hemispheres. 

The Soft-shelled Turtle 
lives in our warmer ponds, 
though, from their retiring 
habits and their remarkable 
protective resemblance to 
their surroundings, they are 
seldom captured. The cara- 
pax is an exact counterfeit 
of a lily leaf as regards 
shape, flexibiUty, color, and 
venation. This form, like 
many others, can remain 
long below the surface, by 
drawing water into its 
pharynx, lined with append- 
ages functionizing as gills. 




Aspido niC tea fl' rox. Sof t-Bhelled Turtle. 

It is very ferocious. 
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CU ta' do virgin IS' na. Box Tortoise. (|.) 



The Land Tortoises have feet formed only for walking, 

and hence they never enter 
the water. Their food con- 
sists of soft plants, as mush- 
rooms. 

The River Tortoise is a 
common North American 
species. Its sharp - edged 
jaws are strong enough to 
bite asunder a stick half an 
inch in diameter. It is fond 

of water-fowl, swimming beneath the surface, seizing and 

quietly dragging them under. About June 10th, in the 

temperate climates, it lays 

thirty to fifty spherical 

eggs. For their reception, 

a hole is scooped in the 

sand by the hind feet, and 

then smoothed over and 

left. This entire work 

occupies but fifteen or 

twenty minutes. The eggs are hatched .by the heat of 

the sun in about three months, when the young imme- 
diately take to the water. 
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CTiel'pdra terpen ^'na. 
River Tortoise, " Snapping Turtle, (i.) 



ORDER CROCODILIA (kp6k 6 dll'l 6). 

The members of this order inhabit the waters of the 
warmer countries, and are of considerable size. The feet 
are powerful, armed with claws and formed for swim- 
ming, the digits being united with webs. The body is 
protected by a tough leathery skin, well supplied with 
hard bony plates. The eggs are deposited in a heap of 
mud and vegetable matter, which the mother collects, 
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and are incubated by the heat generated through slow 
decomposition. 

The Quvials (ga'vlalz) 
of India have the snout 
narrow and greatly elon- 
gated. In some localities, 
owing to the superstition 
of the natives, they are 
protected from destruc- 
tion, and have become so 
numerous as to be danger- 
ous to human life. 

Species of Crocodiles are 
found in both the New and 
the Old World. The Nile Crocodile inhabits all the 
African rivers. In some localities it is ferocious, attack- 
ing the herdsman^s cattle and sometimes even young 
children. It does some good, however, as it devours 

Fio. 216. 




Oavid'.Us gangH'icus. Gavial. 




Crocodl'lus wigcl'ria. Crocodile. 

large quantities of decaying animal matter, that would 
otherwise pollute the water. Its snout is shorter and 
broader than that of the Gavial. 

The Alligator has a snout still shorter and broader 
than that of the Crocodile. 

Alligators are common in the swamps of our Southern 
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Alii gd' tor mis Hs Hp pi in' Hs. Alligator. (sV*) 

States, and have been captured on the Mississippi as far 
north as the mouth of the Ohio. 

CLASS AVES (a'vsz). 

Though the blood of reptiles as well as of fishes is 
warmer than that of the surrounding medium, the active 
Birds have blood considerably warmer ; and lest the heat 
should too rapidly leave the body, the scales take on a 
new structure, that of the feather. The blood is forced 
over the body by means of a four-chambered heart, the 
aorta (a 6r^tA) passing to the right, rather than to the left 
as in man. The blood is purified in the lungs, branches 
of which, as air-sacs, are distributed to different parts of 
the body, some even penetrating the bones.* 

The skeleton offers many important structural pecul- 
iarities. The head bears toothless jaws, and is articulated 
to the neck by but a single condyle (k6n'dll). But the 
most interesting facts are those connected with the aerial 
(a 6'r! al) life of the animal. The bones are light f and hol- 
low, though of great strength. Those of the fore limb, 
bearing the strong feathers of flight, are highly specialized, 

* It is said that a bird will breathe through the end of a broken bone when 
the windpii)e is tied. 

t This is owing to their being composed largely of phosphate of lime, and the 
marrow in many of them being replaced by air. Singularly, at one stage, they are 
solid, like those of all vertebrates, but the bony tlEisue is afterward absorbed. 
"The thinnest-walled and widest air-bone of the bird of flight," says Owen, "was 
first solid, next a marrow-bone, and finally became the case of an air>celL** 
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Fig. mr. 



and that these may be easily worked, large pectoral muscles 
are developed, attached on each side of the strong keeled 
breast-bone, where also they act as ballast. The other 
bones of the shoulder arch are stout and compactly fast- 
ened together; the clavicles 
(kiav'lklz) joining anteriorly, 
to form the " wish-bone." The 
ribs and dorsal vertebrae are 
also more firmly joined than 
in other animals. In flying, 
the wing has a motion some- 
what like the stroke of an 
oar; it strikes the air with 
the broad side, but, in return- 
ing, presents only the sharp 
edge. The flight offers a cu- 
rious problem, to which as 
yet no satisfactory solution has been given. It is sup- 
posed that the upward pressure of the air caught in the 
saucer-like hollow of the wing can not bend the inflexible 
bone and muscles of the front margin, but curves the 
ends of the elastic quills upward, pushing them forward, 
and so forcing the bird ahead. 

The Plumage is a model of adaptation. The delicate 
filaments of a feather are covered with grasping barbs 
of a microscopic fineness. The under side of the wing 




Skeleton of a Bird.* 



* The principal bones of the bird's skeleton are as follows : a, Cranium. 
6, Cervical vertebrsB. <?, Humerus, rf, Caudal vertebrse. «, Sternum. /, Over- 
lapping processes of ribs, gy Keel of sternum. A, Scapula, i, Dium. i, Clavicle. 
*, Coracoid. {l^ Elbow joint.) m, Badius. », Ulna, o, Carpus, p, Single bone, 
representing one finger, q^ Bones of a second finger, r, Bones of a third finger. 
(», Opening in i)elvis.) ^ Femur, w, Eibula and tibia, below which is the upright 
tarsometatarsus, which is terminated by never more than four toes. The first toe 
is generally twisted round posteriorly ; it has two joints. The second toe has 
three joints ; the third, four ; and the fourth, five. 
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feathers is concave, to resist an upward pressure. On 
the tail is a gland containing oil, with which the bird 
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Plumage of a Bird. 1, Crown. 2, Forehead. 3, Nostrils. 4, Upper mandible. 5, Lower 
mandible. 6, Throat. 7, Neck. P, Spurious quills. 9, Occiput. 10, Ear. 11, Nape. 
12, Breast. 18, Middle coverts. 14, Large coverts. 15, Belly. 16, Tibia. 17, Tarsus. 
18, Inner toe. 19, Middle toe. 20, Outer toe. 21, Thumb. 22, Under taU-coverts. 23, TaiL 
24, Primaries. 25, Secondaries. 26, Tertiaries. 

preens its plumage and makes it water-proof. The whole 
plumage is renewed (molted) once, twice, or thrice a year. 
This molting process is never simultaneous over the whole 
body, but takes place gradually — corresponding feathers 
on both sides of the body dropping out together, and 
usually those not contiguous ; so that the power of flight 
is never completely lost, or the guiding function of the 
tail entirely crippled. The normal coloration not being 
in many instances immediately assumed after molting, 
has often deceived, and led to the multiplication of spe- 
cies not warranted by more extensive observation. In- 
deed, matured plumage is often dependent upon several 
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annual molts, while with some birds there is a seasonal 
plumage — a summer and a winter with parti-colored va- 
riations. 

The distribution of the plumage over the body in 
tracts with most birds, permitting thereby ease of action 
and smoothness of the feathers under every variety of 
movement of the bird, is a remarkable feature, to which 
may be added contrary overlapping of the feathers of 
some certain sections, to likewise preserve smoothness 
under even twisting movements. 

All birds are oviparous.* 



* Incubation varies according to the species. The temperature needed is 
104" Fahr. The chick first pierces its shell by a i)egging motion of the hardened 
point of the under mandible, and then enlarges the aperture by pressing with the 
knob-like tip of the upper mandible. This knob falls off soon after the chick 
emerges from its sheU, as Nature abhors a useless appendage. Finally, by turn- 
ing from left to right, it breaks the shell about half around, when a vigorous 
stretch of the body, assisted by a bracing with the feet, parts the shell trans- 
versely, and the young bird is liberated. Sometimes the fracture extends entirely 
around the egg, and the two portions are completely separated from each other. 
But if the inner membrane of the shell be not wholly divided, the connecting 
X>ortion serves as a hinge, and the two parts of the shell may, in the movements 
of the young bird, become set, like two cups, one within the other. 

The following is taken from Baird, Brewer, and Bidgway, as a specimen of 
what every thorough teacher will require from each of his pupils in writing, with 
simple sketches attached, for every 

bird that can be obtained in the im- ^o- 219. 

mediate vicinity : •" Turdua migratorius 
(tOr'das migra tO'rIns) [Bobiri], Ameri- 
can Bedbreast. Tail slightly rounded ; 
above olive-gray; top and sides of the 
head black; chin and throat white, 
Ertreaked with black; eyelids and a 
spot above the eye, anteriorly white ; 
under parts and inside of the wings 
chestnut-brown ; the imder tail-coverts 
and tibiBB white, showing the plum- 
beous inner portions of the feathers; 
wings dark brown; the feathers all 
edged more or less with pale ash ; tail 
still darker, the extreme feathers tipped with white ; biU yellow, dusky along the 
ridge and at the tip. Bength 9.75; wing 5.43; tail 4.75; tarsus 1.25 inches. 
Habitat, whole of North America." 




Sketch of principal parts of the Rubm. 
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The Class may be divided into orders as follows:* 
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Of considerable size Toes, two or three J «ru«*toi»e«. 

< Ostrieh. 



Of smmller size Toes, four.. 

Isohiom and ilium separated behind 



, < Apterygea. 
< Apteryx. 

c Tinamfm. 
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lamellat 



ftee or absent. 
Wings 



nnarailable for flight . 



short, when closed 
scarcely reaching 
thetaiL Legs 
ayailable J posterior, 

for flight, I long, passing 

beyond base of taiL 

Legs at center of 

eqniUbrinm. 

connected by membrane with inner toe, and nearly j 
leTel with others. 1 



Pengnin, eta 



Pggopodea. 
Loon, etc. 



Longipmtne*. 
On]l,eto. 



ill. 



ed; posterior toe some* 
times wanting. BiU 



nsaally short. 

long, Btont and 
inflexible. 

long, and osnally 
flexible and 
sensitive. 



^ Dock, etc. 

r AleetoridM. 
I Bail, etc. 



LimieoUB. 
Plorer, etc. 



llBathered; posterior toe rarety absent.. 



Turkey, > 




exceeding half 

the length of 

secondaiy qniUs. 

Toes 



three 
anterior, 



posterior. 
Bill 



without cere or 

hook. Generally 

naked at base, 

or with large, 

swollen skin aboTC 

nostrils. 



covered with a "> 
cere at base, and I BaftorM. 
with point of upper f Falcon, etc 
mandible hooked. J 



two anterior, and two posterior, 
outer not yersatUe. 



) PHttaei. 
> Parrot, ete. 



two anterior and two posterior, '^ 
or three anterior and one pos- I ^ 
terior, with the outer anterior j W«>dpeeker, 
yersatfle. J **^' 

not exceeding half the length of the secondary -v 
quills. Claw of the posterior toe not smaller > 
than claw of the anterior middle one. '' 



* The classiflcatioii of Birds ia unsettled. Omitliftogists have not as yet 
agreed upon even the number of orders. Attempts have been made to establiah 
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ORDER STRUTHIONES (StPC5^ thl 6'n«z). 

The members of this order being strictly terrestrial, 
lack several of the specializations characteristic of the 
great majority of birds, those which fly. The bones, 
with few exceptions, are unusually light; while the 
sternum, being unused as an attachment for muscles of 
flight, is small and weak. The clavicles are rudimentary. 
Though these birds, on account of their weight and the 
shortness of their wings, are unable to fly, they are all 
rapid runners. Their legs are long and powerful, being 
capable of extraordinary muscular effort. When running, 
they scarcely seem to touch the ground, and their speed 
is materially increased by the flapping oi their stout ru- 
dimentary wings, which serve as balancers. 

The two members of the order treated, are the African 
Ostrich and the South American Ostrich. Several other 
members, which undoubtedly excelled them in size, are 
now extinct. 

The African Ostrich is the largest living bird. There 
is but one species, found in the interior of Africa, but 
rarely in Asia, except in Arabia. Its head is naked, and 
its short bill is somewhat broad and rounded at the 
point. Its long tarsi are covered with scales, and its 

an ordinal system. Thus the form of the bill has been made a basis of 8ei)arait- 
ing the almost interminable series of Passerine (pds'ser In) birds into Oonirog^rea 
(konXrOB'trtz), with stout, conical bill; Denlirostres (dfin tifrOs'trez), with a toot&ed 
and usually more or lees hooked tip; Tenuirostrea (tSntllrOe'trez), with an elongated 
and awl-shaped bill; and FkHrostres (fXsd rOe'trez), with a depressed, wide gaped 
bill. These distinctions have proved unreliable, and are generally discarded. In 
such uncertainty, the classifloation here adopted is essentially that of IJlljeborg 
(lUJe'borg) in "A History of North American Birds," by Baird, Brewer, and 
Bidgway. It is, however, considered only provisional. The sixteen orders given 
in the table have been subdivided by recent authorities into several hundred 
genera, and at least ten thousand species. The limits of this book will permit 
the description of only a few species typical of each order, American examples 
being generally chosen. 
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Pio. 220. 



large femur bones with voluminous muscles, 
but two toes on each foot. 
It stands six to eight feet 
high, and is the swiftest- 
footed of all animals * 
It is eliielly remark- 
able on account 
of its beautiful 
plumer^, whicl] 
have been 



There are 




StrUthlo camS'lus. African Oetrich. 

prized as an adornment from the most ancient times. 

♦ The Ostrich will run thirty miles i)er nour. It is captured by the AralsB on 
their fleet steeds, only after a chase of a day or two, by several relays of horses 
and riders, and by pursuing in a straight line while the bird runs in a curve. 
One male accomi)anies two to six females, who lay in one nest. The hen? 
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The South American Ostrich'* is only about half as 
large as the African, but is more completely covered 



PiO. 221. 




BM' a rhS'a. Soath American Ostrich. 

with feathers. It has three toes instead of two, and a 
large hooked spur on the wings. 

take turns in sitting during tho day, thus enabling the others to travel the long 
distances necessary to get food in that desert country, without leaving the nest 
uncovered. The male assumes the task of incubation at night, when his superior 
strength is needed to drive oflP prowling animals, which are sometimes found 
lying dead near the nest, killed by its ixjwerful kick. As the young can not for 
some time go far, or digest the hard food of the old ones, the females continue 
to lay extra eggs for their nourishment. In this entire system of incubation, one 
can but see the nice planning of a Creator, fruitful in methods for meeting an 
end by varied means. An Ostrich egg is equal to two dozen of those of the 
domestic hen. It is cooked by placing one end in the hot ashes and stirring 
the contents with a stick till the omelette is roasted. In Cape Colony and Cah- 
f omia, there are now Ostrich-farms, where these birds are reared for their plumes. 
* It is also polygamous, the females laying their eggs scattered ^t random, 
which the male collects into a nest, and then broods, hatches, and even tends 
the young. 



Digitized by CjOOQIC 



132v 



BRANCH VERTEBRATA. 



ORDER APTERYGES (Sp tSl/l j5z). 



Fio. 222. 




Ap'Uryx man til' li. Apteryx. d'j.) 



This order includes birds 
of one genus which inhabit 
the island of New Zealand. 
The feathers are hair-Uke. 
The nostrils, unlike those of 
all other birds, open at the 
extreme tip of the beak. 

The Apteryx (ap'terlks), of 
about the size of a common 
hen, is nocturnal in its habits. 
The egg is very large, and is 
deposited in a hole scraped 
by the parent in the ground. 



ORDER CRYPTURI (cryptu'ri). 
[See tabu for ordinal characteristics.} 



Fio. 223. 



ORDER SPHENISCI (sfS nls'kl). 

The Penguin in its hab- 
its is half fish and half bird. 
It has paddle-wings, with 
short, rigid, scale-like feath- 
ers, disposed in regular or- 
der, and is incapable of 
flight. It uses its wings 
in swimming, by bringing 
them in motion alternately, 
while its feet answer for a 
rudder. Its bones are 
dense and heavy, with no 
apertures for the admission 
of air. It usually keeps 




Sphenis'cus demSr'sus. Pengiiin. {^,) 
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near the land, but seldom visits it, except for nesting. 
Whole companies then sit erect along the shore, where 
they might easily be "mistaken for a party of choristers 
with surplices and black gowns." The Penguin is con- 
fined to the colder regions of the South.* 

ORDER PYGOPODES (pi g6p'6 dSz). 

The birds of this order have the tibiae buried in the 
body nearly to the heel. This prevents walking, but 
favors swimming. Their feet are lobate or palmate, and 
their plumage is glossy. 



PYGOPODES. . 



Feet thbee-toed, palmate. 
Feet foub-toed, lobate. 
Feet foub-toed, palmate. 

Fig. 22L 



Hallnx absent. 
Hallux lobate, free. 
Hallux connected. 

Pig. 225. 



Piiffln and Auk 

Orebe. 

Loon. 





Pod'iceps, Dobchick. (A.) 



lYa ter' c& la arc' tH ca. 
Puffin, Arctic Regions. (^) 



The Puffin and Auk\ have three toes fully webbed, 
short wings, and a general adaptation to a purely aquatic 

♦ The Patagonian Penguins are said to collect in such numbers at breeding- 
places as to cover thirty or forty acres. The ground is laid out in squares for 
their nests, as accurately as if a surveyor had been employed ; stones are removed, 
streets made, a wall is thrown up on the windward side, and sentinels are posted. 

t The G^ieat Auk {Al'ca impm'nis) is said to have become extinct within the 
last half-century. A high value is placed uiwn the few specimens which have 
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Fig. 226. 



life. On the land they sit upright. Most species pluck 
out feathers to bring their eggs into imniediate contact 
with their flesh, for greater warmth during incubation. 
The Puffin drives rabbits from their holes, or burrows to 
the depth of two or three feet to lay its single egg, while 
the Auk deposits its two eggs upon a rocky shelf in the 
side of a cliflf overhanging the sea* 

The OTebe\ (greb) has its toes 
partly separate and flat, the edges 
being furnished with a broad, stiff 
membrane, making each one a 
paddle. On the land, it lies down 
and pushes itself along by its feet. 
In the water, however, it is per- 
fectly at home, diving and using 
its wings in pursuit of fishes and 
aquatic insectaj 

The Loon, or Oreat Northern 
Diver, in its mature plumage of 
the fourth year, has few rivals in 




Loon. (A.) 



been preserved, there being now known only seventy-six skins and sixty-eight 
eggs— a skin being recently bought for the American Museum in New York for 
$625. 

* The Puffin and Auk are confined to the colder regions of the North, as the 
Penguin is to those of the South. 

t The Grebe, the Auk, and other aquatic birds, are a source of revenue to 
the people inhabiting the rocky coasts, which they frequent in multitudes. The 
nests are often built in the ledges of cliffs inaccessible from below, but the hardy 
fowlers suspend themselves by stout ropes from the summit of the precipices, and 
by swinging to and fro reach every cranny and crevice of the rock, gathering eggs 
and young birds. The calling is a perilous one. Often the rope chafes against a 
projecting edge of the rock, or vertigo seizes the fowler, or he reaches too far, or 
sUpe from his footing. The men holding the rope above hear a shriek of despair, 
and then all is still save the roar of the remorseless waves below. 

t Singularly enough, the stomach of the Grebe alwajns contains a mass of its 
own feathers, involuntarily swallowed probably, in dressing and cleansing its 
plumage.— One species makes a floating nest upon which it sits and hatches its 
progeny. But if disturbed, it plunges one foot into the water, and, employing it 
as au oar, transports its dwelling from the threatened danger. 
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beauty. Unable to move on land, except by a constant 
succession of awkward tumbles, in the water it is a rare 
swimmer and diver. Usually floating about half sub- 
merged, it can at pleasure settle down, showing only its 
head, or entirely sink, and, escaping with* great swiftness, 
rise far distant.* 

ORDER LONQIPENNES (16n jl pSn'nSz). 

The long-winged birds are distinguished by the size 
of their pointed wings and their palmate feet, with free, 
elevated hind toe. Generally oceanic, they rest upon the 
water, but do not dive. 



LONGIPENNES. 



Nostrils tubulab. 



Hallux rudimentary, 
or wanting. 

NosTBiLs NOT TUBULAB. Hallux Small. 



{ 



i Albatro98, 

Oua. 



The Albatross and Petrel are characterized by a hooked 
bill and long tubular nos- pio. 227. 

trils. The Wandering Al- 
batross is the largest sea- 
bird, having an expanse of 
ten to fifteen feet. Repos- 
ing on the surface of the 
water, with its head under 
its wing, it is often found a 
thousand miles from land.t 
Once elevated in the air, 
it seldom flaps its wings, 
and yet ascends or descends apparently without an 




Dionadi'a ex'HUms. 
Wandering Albatross. (A) 



* Its cry is somewhat like the howling of a wolf, and is thought to portend 
rain. 

t From a scrap of pax>er taken from an Albatross' neck by a sea-captain, and 
now preserved in the Museum of Brown TTniversity, it is conclusively proved that 
this "bird, on one occasion at least, flew a distance between two points of 3,150 
miles in twelve days. 
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effort.* The Petrel, sometimes called ''Mother Carey's 

^^ ggg^ Chicken,'' is especially 

7 ^ dreaded by sailors as the 

^^ ^ * harbinger of a storm, but 

scientific observation has 
dispelled the illusion.t 

The Grulls are cosmo- 
politan, and the true scav- 
engers of the ocean.J 

The Scissors-bill has its 
long, lower mandible com- 
pressed laterally to the 
shape and sharpness of a knife-blade, while it shuts into 
the grooved edge 
of the short upper 
one. Darting 
swiftly§ along, 
and cutting the 
water with its 
lower mandible, 
the smaller fishes 
struck by it, slide 
upward to the mouth and are immediately swallowed. 



Thai as sid rdma pel g'\ ca. 
Stormy Petrel. (J.) 



Fig. 22?. 




Rh^n'chJ6pe nl'gra. Scis ore-bill. 



* It is found south of the equator, but there are other species on the western 
coast of North America. 

t Gleaning its scanty pittance from the whirling surges of the sect, and 
making its appearance in great numbers just before a storm, seeking food and 
shelter in the wake of the vessel, it has been charged with creating the tempest.— 
Its flesh contains much oil, and the natives of the Faroe Islands are said to make 
a lamp by drawing a wick through the body of a very fat one, and lighting the 
end which projects from the beak. 

X The different species vary greatly in coloration of plumage— white with va- 
rious shades of black predominating. But most remarkable are the varying hues 
of the same individual at different seasons of the year, and at different ages, 
making identification often very difficult. 

I In the swiftest swallow, the expansion of wing is twice the length of 
body ; in the SciBsors-bill it is much greater, hence more powerfuL 
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StS'r'na w'il'sdnl. Wilsoira Tern, (f.) 



Fig. 281. 



The Tern has long, pomted wings, a forked tail, and 
slender, straight bill. The p,^ ^ 

graceful evolutions of this 
" Swallow of the Sea," as it 
skims over the water and 
occasionally darts headlong 
beneath the surface, are a 
perpetual delight to the 
observer. 

The Skioa (skQ'A) is re- 
markable for its stout, 
cored bill, hooked upper 
mandible, and piratical 
habits. It will even pursue 
birds of its own family, 
and force them to give up 
their booty; and when 
they have done so, it will 
swoop down with the ve- 
locity of an arrow, and 
catch it before reaching 
the water. Eggs and small 
birds are also often a part 
of its diet, proving how 
well it merits the common 
appellation given it by 
fishermen as the " teaser." 

The Oreat Black-jacked 
Oull will stand as a type 
of the many species which 
inhabit the Atlantic coast. 
It feeds principally upon 
fish, though sometimes upon small birds or quadrupeds 




St^ CO rH' ri us par a All cub. 
Arctic Skua. ( .V) 

Pig. 282. 




'V. v...^.-T5:**?r^- 
Great Black-backed Gull. iM 
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ORDER STEQANOPODES (stS g&n O pO^dSz). 

The foot-covered birds are readily recognized by the 
totipalmate feet and unfeathered 
gular pouch — a sac beneath the 
bill sometimes holding a gallon, 
and used for a temporary larder. 

The Snake-bird is found 
throughout our Southern coasts. 
It is adapted to catching its prey 
under water, either by impaling 
upon its sharp, pointed beak, or by 
seizing between its serrated man- 
dibles. Its favorite position is just 
above the water, into which it 
drops head first, so quietly as to 
make scarcely a ripple. Swim- 
ming beneath till it finds tufts of reeds, perhaps a thou- 
sand feet away, it shows at the sur- 
face only its bill and eyes, as it 
reconnoiters the neighborhood. The 
crimped tail-feathers serve as a rud- 
der, but the wings are not used in 
swimming.* 

The Brown Pelican flies ten to 
twenty feet above the surface, watch- 
ing the shoals of fish beneath, till a 
chance offers, when it falls flatwise, 
often with a force that immerses the 



Ptd'tus anh/iTiga. 
Snake-bird, or Water-turkey. ( M 



Fio. 284. 




♦ Even before the young leave the nest, a para- 
sitic worm is found in their stomach, which works 
its way to the brain, and there thrives in clusters 
of ten or more. Nineteen-twentieths of both young 
and adult specimens are thus infested, and yet are in apparently good health. 



Fdeed'nw f&s'ats. 
Brown Pelican. ( ^.) 
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whole body,* scooping up one or more with its pouch. 
Then rising, it repeats the operation as often as the ca- 
pacity of its gullet will permit. 

The White Pelican \ swims upon the surface, darting 
down its long bill at the fish swimming near, till its 
pouch is filled, when it retires to the sand-banks and 
stands with its fellows in 
long rows, while the con- 
tents of the sac gradually 
pass into the stomach, as 
the process of digestion 
goes on. 

The Cormorant % (kdi/- 
m6 rant) piu^ues its prey 
under the water, using its 

_ Ordc'&hu odr'bo, Connorant. iM 

Wings to increase its speed. 

It is fond of eels, but often has a hard battle to keep 

one down, sometimes struggling for half an hour, and 

then taking it to a rock and thrashing it till disabled. 

Its iris is bright green, and its plumage well oiled and 

glossy. 

ORDER LAMELLIROSTRES (la mSl 11 r6s'trSz). 

The Oeese, Ducks, etc., have palmate feet and lamel- 
late bills, with corresponding laciniate processes on the 
sides of a fleshy tongue, ending in a horny tip. 

♦ This dash upon the water would be fatal to itself if it were not for a thick 
layer of air-ceUs just beneath the skin, which breaks the force of the blow. 

t The White Pelican {P. e ryth ro rhpn' chua) ranges from Florida to the north- 
west coast. The Brown Pelican {P.fu8cu8\ from the coast of North Carolina around 
to California. The former is remarkable for a homy excrescence on the top of 
the upper mandible, found in both sexes while breeding. 

X Cormorants are abimdant in aU parts of the world, and by the Chinese are 
tamed and used for fishing, by placing a ring at the base of the neck to prevent 
the bird from swallowing the game. 
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LAMELLIROSTRES. 



I LBOS 8HOBT. 



Tibia feathered. 



Puck. 



j Lbos tsbt long. Tibia mostly bare. Flamingo (fl&mln^gO). 




Mir'gus amfricd'ntu. Goosander. (tV-) 



The Ducks have the legs short, with the hind toe sep- 
arate, and the bill covered 

Fio. 236. . ' 

with soft, sensitive skin, 
and highly lamellated, to 
filter the ooze in which 
they feed. They are close- 
feathered, and keep the 
plumage well oiled, so as 
to dive without getting 
wet. 

The Goosander* has a 
narrow, cylindrical bill, 
with a saw-like margin, the teeth pointing backward, and 
the tip armed with a hooked 
nail. It may swim wholly 
submerged, seizing fish, 
whose very struggles force 
them more readily into the 
gullet of their captor, f 

The Eider Duck inhabits 
the Arctic regions, occasion- 
ally migrating to" the middle 
Atlantic coasts.^ The dark, 
rock-colored hue of the fe- 
males is an excellent mim- 
icry, and they will remain on the nest till trodden upon. 




8oinat^.'r\a mol Tis' A ma. 
Eider Dack. (t^.) 



♦ This is one of the species of Ducks popularly called "Mergansers," or 
"Sheldrakes." 

t Sometimes the fish is so long that the tail projects and it can be introduced 
fully into the stomach only after the head has been digested. 

t It breeds upon the cliffs, and the down with which the female lines its 
nest has great commercial value. It is obtained by robbing it two or three times 
^ season, the male at last supplying the deficiency from his own breast. 
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The Wood Duck nests in hol- 
low trees, sometimes twenty feet 
above the ground, and six feet 
below the opening. For lining, 
it uses down from its own breast. 
As soon as the whole brood of 
twelve or fifteen are hatched, the 
mother takes them by the wing, 
or back of the neck, and deposit- 
ing them on the ground, hastens 
with them to the water. 

The Canada Ooose in the spring 
migrates in great numbers to the 
north to breed, and returns to the 
tropics in the autumn. It always 
flies in flocks, having the form of 
an acute angle, the leader falling 
back when fatigued, and the next 
one taking its place. The sexes 
may be distinguished by the 
greater length of the male's neck. 
They are monogamous, but are sup- 
posed to pair anew every spring. 

The Swan's* neck is in no pro- 
portion to the length 
of its legs, but is 
adapted to a swimmer 
that never dives, yet 



♦ The two species of Swans 
in Amerioa are easily distin- 
guislied, the Cygntu buccinator not 
having the orange or yellowish 
spot in front of the eye, which is 
so characteristic of C. americawut. 



Fig. M8. 




Aix sp&n'aa. 
Wood, or Summer, Duck. (M 

Fio. 289. 




Ber' ni da can a din' sis. 
Canada, or Wild, Goose. ( ^ ) 

Fio. 240. 




Cpg' nus buc ci nd tor. Trampeter Swan. (,V) 
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Fio. 241. 




Pha ni of^' ti rus fH'ber, Flamingo. (^V-) 



feeds upon aquatic roots. The stroke of its wing is 
powerful enough to fracture a man's leg. Swans fly 
high in their migration, to keep "the sky" of rapacious 

birds. They are said to 
live a hundred years.* 

The Flamingo j\ when 
feeding, lays the upper part 
of its bill next the ground, 
and with its feet stirs up 
the mud for small fish, in- 
sects, and seeds, which it 
secures by straining 
through its lamellae.! Its 
plumage is a deep scarlet 
on the back, and roseate 
on the wings. Different 
observers since 1881, have 
exploded the old tradition of its building a hillock of mud 
as high as its body, and on the top making its nest and 
laying its eggs, its long legs hanging down on each side, 
and shown that it constructs a nest of mud only three 
or four inches high, and sits upon it like other birds. 

ORDER ALECTORIDES (a lek tG'rl dSz). 

This order includes forms quite diverse in structure 
and habits. 

♦ Both species of the American Swan (oee page 141) have similar convolutions 
of the trachea in the keel of the stemnm, but the convolution of C. buccinator be- 
ing more complex than that of C. americcmus^ renders its voice more raucous. 

t The Flamingo, with its heron-like legs but fuU-webbed toes, eases the tran- 
sition from the swimmers to the waders. So many of its characteristies are oom- 
mon to both, that it has been tossed back and forth from the days of Linnaeus 
to the present, nor is it certain where it will be allowed to rest. 

t Its tongue is very fleshy, and, during the days of Bome^s extravagance, her 
gluttons were wont to i>arade a dish composed of Flamingoes* tongues. 
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Pio- SM2 



The Whooping- crane is principally confined to the 
Mississippi Valley. It 
seeks its food in the wild 
uplands, feeding upon 
insects and plants. 
About thirteen inches of 

Fio. 248. 





QfU8 amiried'nus. Whoopiog-crane. 



Fio. 244. 



Trachea of the Whooping-crane. 

the windpipe are twisted 

up in a hollow of the 

breast-bone, thus giving 

to the voice a sonorous, 

trumpet-like tone. 

The Rails have long, slender toes; a compressed body 
and short tail. Their nostrils are 
more or less pervious, giving them 
an acute sense of smell. Feeding 
in the marshes upon small snails 
and insects, they are protected 
from observation by their mim- 
icry of the grassy tufts. The 
Virginia Bail* is a type of the 
genus BalluSj which contains 
about twenty species. 




* Except in being smaller, it is almost 
identical in form and color with S. elegam^ thus 
showing the value of size as a specific and dis- 
tinctive character. This latter si)ecies is rare 
in Kew England, where it is called "Mud-hen." 



Rdl lu8 vir qin i a' nus. 
Virginia RaiU (i.) 
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The Pv/rple Qallinule (gaiMin ai), abundant in the 
Southern, but accidental in the Northern States, has a 
rich and variegated plumage. It seeks its food of larvee, 
weeds, and grains, upon the surface of the water only, 
its compressed body and large feet enabUng it to thread 
its way among aquatic stems and to walk upon floating 
plants. 

Pi6. 846. 




% "^ 




lo n6r' ni8 mar tin' \ ca. Purple Qallinule ( \.) 



Fa'h ca amXried'rui, Coot. (?.) 



The Coot, having lobed feet, is adapted to an almost 
exclusively aquatic life, and hence, swimming and diving 
with great address, is seldom seen on the land. 

ORDER HERODIONES (he rO dl O'nSz). 

The Herons, Storks, Ibises, etc., are generally of large 
size, with long, S-bent necks, and tufts of matted feathers 
(powder down) on both sides of the breast and posterior 
part of the body. The use of these singular patches is 
wholly a matter of conjecture. In flying, they double 
their neck and stretch back their legs. The latter serve 
as a rudder, their short tail being unfltted for this office. 

The Ibis inhabits all parts of the world, and some 
species migrate so irregularly as to be nowhere at home. 
Its long, arcuate bill is adapted to rooting in the mud in 
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search of worms and small insects.* The Wood Ibis has 
a strong bill, with which it strikes the fish, frogs, young 
alligators, and snakes, that come to the surface on being 
disturbed by the bird's movements in the water, f 



Fig. 247. 



Fig. 248. 





Tan' tdlus locUld'tor. Wood Ibis. ( ,^ .) Ar'dia her dd' I as. Great Blue Heron. 



The Great Blue Heron has a sharply-pointed, stout, 
conical-shaped bill, with which it pierces its prey as it 
approaches within length of its neck, while standing for 
hours on a hillock in motionless watchfulness. It is sub- 
ject to great variations in plumage and measurements, 
and three species have probably been named for one. 

♦ The Sacred Ibis (/. religid'sa) was venerated by the ancient Egyptians, 
probably because it rid them of serpents, the skins and scales of which have been 
found in the n>is mummies. Some think, however, that the reason of this wor- 
ship was merely because the coming of the bird was simultaneous with the 
annual overflow of the Nile, and hence symbolical of fertility. Whoever killed 
an Ibis, was mobbed while the dead bird was embalmed. The Ibis multiplied in 
consequence to such an extent as to imi)ede travel in the streets. The affection 
of the bird for Egypt was so great that, according to Acteon (dkO'lM), when 
taken away it died of homensickness. But now, being killed and eaten by the 
modem inhabitants, who have abandoned the faith of their fathers, it has 
almost deserted the country.— Figuier. 

t When a sufficient number of its victims lie floating around, it gorges itself, 
often leaving many untouched, and then, stationed on the margin of the stream, 
patiently awaits the process of digestion. 
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Fio. 940. 




The Roseate Spoonbill of the South, nearly extinct, is 

the only representative of 
this family in the United 
States. It breeds the sec- 
ond year, but does not 
attain its perfect plum- 
age until the fourth or 
fifth. It is then a beauti- 
ful rose color, with car- 
mine wing and tail-cov- 

Ajajaajaja. Ro«eate Spoonbill. U.) ^^S^ ^^^^ naked with 

golden-yellow skin shading into glossy black around the 
top of the neck, and with patches of rich buff on each 
side of the breast and 
upper part of the tail. 
The White Stork of 
Europe is exceedingly 
useful, feeding upon 
garbage and noxious 
creatures. It is easily 
tamed, and its sagacity 
is marvelous.* The 
regularity of its migra- 
tions has made it the 
subject of comment in 
all history, both sacred 
and profane. 



Fig. 280. 




C% cy rA a dl' ba. White Stork. 



* A tame Stork has been known to join children playing hide-andnseek, run 
when touched and to distinguish the child whose turn it was to pursue the rest 
BO well as to be on its guard along with the others. The Germans and Dutch 
esteem it a good omen when a Stork builds its coarse nest of sticks on their 
house-top. Innumerable stories are current among different nations, ascribing 
to the Stork gratitude, chastity, parental affection, conjugal fidelity, and filial 
piety. In the Tyrol, for example, a male Stork refused to migrate, and passed 
several winters with his mate, who, being wounded, could not fly. 
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PhUoM'la mVnor. 



Woodcock. ( J.) 



Its upper feathers mimic 



ORDER LIMICOLi<E (II mik'o Ifi). 

The Ptoversnipes have a long slender beak, without 
hard-cutting edges, and wholly or in great part mem- 
branous. Their narrow nos- ^^ ^^ 
trils are placed low down, 
and entirely surrounded 
with soft skin. 

The Woodcock, repre- 
senting all the Snipe fam- 
ily, has a long, grooved, 
flexible bill, well supplied 
with nerves to the end, that 
in probing deep into the 
bogs and moist turf, it may 
detect the worms and larvae, 
well the herbage beneath it, and its eyes are placed so 
far back, that their range of vision meets behind the 

head, making it a wary bird. 

The Avocet {jkv'6 sst) possesses 
a recurved, flattened bill, useful 
for scooping up small fish and 
aquatic insects, as it sweeps the 
narrow runs, with a movement 
like that of a mower swinging a 
scythe. It breeds on the Atlantic 
Coast from Texas to Long Island, 
but most abundantly in the 
Southern States, and also in cer- 
tain isolated localities in the in- 
terior of the Continent, particu- 
larly in Salt Lake Valley and in the neighboring basins. 
For a short distance it is one of the swiftest flyers. 



Fig. 252. 




Be ewr vi ris' tra amiricd'na, 
Avocet (I) 
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Hcemdi'dpuB palUd'tus. Oyster-catcher. 



Fia. 964. 




Cha rd' dri us vir dinf \ cue. Golden Ployer. 



The Oyster-catcher of 
the Atlantic coast has a bill, 
long, abrupt, and chisel-like, 
adapted to opening the shells 
of bivalve moUusks and de- 
taching limpets from the 
rocks. 

The Plovers frequent 
commons and unsheltered 
shores, running around in 
search of insects, slugs, 
\rorms, .etc. They change 
their locality several 
times in a single season, 
and are amongst those 
birds most eagerly 
sought by the sports- 
man. The Golden Plover 
inhabits all the conti- 
nent of America. 



ORDER GALLINi<E (g&l irn6). 

This order includes the hen-like birds. They generally 
have feeble powers of flight, characterized by a whirring 
sound. To aid them in scratching, the hind toe is ele- 
vated. Their food is first softened in a crop, then mingled 
with the drink in a second expansion of the gullet, and 
lastly ground in the gizzard. To elude the sharp eye of 
their enemies, they squat upon the ground and lie quiet — 
their mimicry corresponding to the herbage they frequent.* 

♦ To this order belongs the Domestic Fowl {O^lus banH'va). The original 
stock, however, has been so modified by cultivation for thousands of years, that 
it can not be identified, though it is generally supposed to have come from India 



Digitized by CjOOQIC 



CLASS AYES. 



149 




Or'tyx vir gin i d' nu8. 
Bob-white, or American Partridge, (i.) 



They are mostly polygamous, feeding in flocks of ten or 
twelve females to one male. Pio. 255. 

The Partridge is not mi- 
gratory, but passes the winter 
in swamps.* It is monoga- 
mous, the young remaining 
with their parents till spring, 
and then pairing. At night, 
the whole covey roost on the 
ground in a close circle, their 
heads directed outward, in close watch for enemies. 
The Grouse is distinguished by having the tarsi and 
the nasal groove partly feathered.! 
Not being migratory, it is hunted 
during the colder months. In the 
spring, it drums upon a log with 
its wings, closely imitating distant 
thunder. When the young are 
hatched, they follow the mother, 
and the males joining the flock, 
all remain together during the 
winter, after which they separate, 
the young selecting their own 
homes, not far from their parents. 
This species is in great demand 
and would quickly become extinct if unprotected by law. J 



Fie. 8R6. 




Bona' %a um hH'hu. 
Ruffed Grouse, (i.) 



* In New England, the Partridges are called Quails. The true Quail {Co Htr'- 
nix com man' is) is found In the Old World, and is migratory in habit, leaving 
Africa in the spring and returning from Europe in the autumn. Passing the 
Mediterranean in immense flocks, millions are captured as they alight upon the 
rocky islands. 

t The Buffed Q-rouse is called Partridge in New England and the West, and 
Plieasant in the Middle States. 

t The Pinnated Carouse (Ca'tUdo eutHd^nia) is kindred to the Bt^ed^ and 
formerly abounded in New England, but is now limited to the prairies of the 
"Western States, though shipped to the Eastern cities in the winter by the car-load. 
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The Turkey is indigenous to America. There is but 
one genus [Melecigris] (mSl e a'gris), with two species. 
One of these is the M. ocellata (o eel la'ta) of Honduras, 
whose tail is enameled with blue " eyes," each surrounded 
by a ring of yellow and purple. The other species has 
two varieties, the M. gallopavo (gfti lo pa'vo) and M. 7nea>- 
icana (meks 1 cft'nA). The latter is the one from which 

Fig. 267. 




Mel e a' grit gallopd'vo. Turkey. (,>».) 

the Domestic Turkey sprung. The Wild Turkey nests in 
some secluded spot, which it guards jealously, seldom 
approaching it twice by the same path, and luring the 
intruder away by various wiles. As soon as the young 
are hatched, the female takes them under her entire care, 
leading them long distances for food, and carefully avoid- 
ing marshes until her brood have exchanged their down 
for feathers impervious to water.* 

* Turkeys are often captured in the f oUowin^r manner : A pen of logs is raised 
about four feet high. At one point, an entrance is dug underneath, and com 
sprinkled both without and within. The Turkeys greedily picking this up, enter 
the pen. Once entrapped, they vainly seek with elevated head to escape between 
the logs, but never think of stooping down to x>ass out where they entered. 
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The Guinea-fowl came from Africa. Its harsh, ringing 



cry makes the bird very use- 
ful in the poultry-yard as a 
protection from crows and 
hawks. From the fact that 
occasionally individuals in a 
brood develop a white breast, 
it is supposed there is a 
white variety, from which 
those purely white may have 
sprung. 

The Peacock's tail-coverts 

Fio. 259. 




Fig, asa 




Pd'vo cristd'tus. Peacock, (,V.) 



NH'nAda melea'gria. Guinea-fowl. (,^.) 

are decorated with eye-like 
spots. The true tail-feath- 
ers are short, unvariegated, 
and serve only as a support 
for the so-called "tail." 
Perhaps no one of the 
feathered class presents 
such incongruities in its 
make-up. Its metallic hues 
and markings distinguish 
for it a coloration unrivaled 
by that of any other bird. 
But its legs and feet are 
homely, and its voice one 
of the harshest and most 
repulsive known. Its proud 
strutting with expanded 
tail has made its name a 
synonym for vanity in all 
ages, even the Scriptures 
in their single allusion to 



it, associating it with the frivolous apes. 
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The Pheasant is indigenous to Asia, but some species 
have become naturalized in the parks of European castles. 

The Argus has its secondaries, which are three times 
the length of the primaries, ornamented with rows of 



Pig. 26 \ 




Ar'gus giganti'ua. Argus Pheasant. (,^. 

richly-tinted '^eyes." Its tail has two feathers, so long 
that, while the bird is only the size of a common fowl, 
its extreme length is five feet. To this species likewise, 
Nature has denied beauty of song, or other form of at- 
traction than its singularly beautiful plumage, which has 
suggested its generic name. 
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ORDER COLUMBiC (kO Itim'be). 

The Pigeons* have the bill shorter than the head, 
with the nostrils imbedded in soft skin ; and the hind 
toe on a level with the others. Both male and female 
disgorge into the mouths of the young a milky sub- 
stance, and when a few 
days old, macerated grain. 

The •Wildj or Passenger 
Pigeon, was once common 
to all parts of North Amer- 
ica, where it frequently col- 
lected in such numbers as 
to load with nests every 
tree in a forest forty miles 
long. Each nest contains 
two eggs, hatching usually a male and female, which are 
believed to pair at maturity. The male often makes daily 
excursions of a hundred miles to procure food.f Many 




EctojAs tea mi gra td' H a. 
Passenger Pigeon. (}.) 



• All the domestio varieties, now numbering nearly forty, are believed to 
have sprung from the Bock Dove (OolUm'ba liv'la) of Europe and Asia. 

t Their speed is very great. Pigeons have been killed near New York with 
their crops full of rice, which must have been eaten in the plantations of Georgia 
and Carolina, six or seven hundred miles distant. As they would digest grain in 
twelve hours, they must have traveled a mile per minute. They fly in enormous 
columns, miles in length and width. It is estimated that such a flock would 
require millions of bushels of food each day. Audubon gives a vivid description 
of a resting-place on Green Biver, Kentucky. He says : " The noise which they 
made reminded me of a strong sea-breeze amongst the cordage of a ship. When 
they passed above my head, I felt a current of air which astonished me. Thou- 
sands were ah^ady struck down by men armed with poles, but they continued to 
arrive without intermission. Fires were lighted. The birds precipitated them- 
selves in masses, and pitched where they could, one ui>on the other, in large 
heaps like barrels. Then the branches gave way under the weight, cracked and 
fell, bringing to the ground and crushing the closely-packed flocks, which covered 
every part of the trees. It was a scene of tumult and confusion. In vain I tried 
to speak, or even to call the x)ersons nearest to me. It was with difficulty that I 
could hear the guns fire, and I only perceived the men had fired by seeing them 
reload their arms. Pigeons continued to come, and it was past midnight before 
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millions being thus congregated, it is astonishing how 
each bird, in returning, should go straight to its own 
mate and nest. 

ORDER RAPTORES* (rSp tO'rSz). 

The Birds of this order have hooked beaks and power- 
ful talons. The plumage of the sexes is usually unlike, 
and the offspring for two or three seasons resembles the 
mother-bird. The male of most species is smaller than 
the female, and not quite so plain in its color. 

The order is thus tabulated : 



RAPTORES. ■ 



Eyes lateral Head naked. . . Claws blunt. Vulturt. 

Eyes lateral Head feathered. Claws sharp. Hawk. 

Eyes directed forward. Outer toe versatile Owl. 



The American Vultures, being designed in the economy 
of nature to dispose of carrion, possess a strong beak for 
dismembering the dead bodies on which they feed. If 
one soaring aloft detects with its telescopic eye a carcass, 
the change of its flight from a circular sweep to a right 
line of descent is probably noticed by many others too 

I noticed any diminution. The uproar continued aU night. At last, the day 
approached, the noise began to al5ate a little, and long before we could distin- 
guish objects, the pigeons commenced to start, and at sunrise, all that could fly 
had disappeared. Now it was the wolves' turn, the howls of which saluted our 
ears. Eoxes, lynxes, cougars, bears, rats, opossums, and martens, bounding, run- 
ning, climbing, pressed to the quarry, whilst eagles and falcons of different 
species flew down from the air to take their i)art of such rich booty. The sports- 
men then, in their turn, entered into the midst of the dead, the dying, and the 
wounded. The pigeons were piled in heaps, each took what he wished, and the 
pigs were left to satiate themselves on the remainder." 

• The birds of prey do not deserve the name of " robbers." Their carnivore 
ous proi)en8ities are only in accordance with their physiological structure, which 
demands animal food. Their place in the economy of nature is therefore as fixed 
as that of the animals on which they prey ; and to associate with them notions 
of cruelty and rapine is unwarrantable and irreverent. They do not, it is true, 
charm our ears by their songs, nor delight our eye with their colors— for either 
would betray their presence to their victims and frustrate the design of their 
creation— but they faithfully i)erform their mission as scavengers. They also, like 
the camivora generally, serve to prevent the undue increase of the Herbivoira. 
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Fig. S8S. 




distant to be seen by the human eye, and thus a large 
flock quickly gathers from all 
quarters of the heavens.* The 
head and neck are bare, to en- 
able them to be plunged deeply 
into a carcass. As the naked 
skin, however, would suffer in 
the cold air, the base of the 
neck is encircled with a ruff 
of soft down, arising from a 
loose fold, into which the neck 
and most of the head can be 
withdrawn, while the over- 
gorged bird remains in a semi- 
torpid state during the diges- 
tion of its meal, — a wise provision of Nature for its comfort. 

To this family be- 
long the California 
Vu Iture {Pseudogry- 
phus cali/ornianus] 
(sQ d6g'rl fus kal i f6r- 
ni a'nus), the Black 
Vulture [Catharista 
atrata] (ka th a ris' t A 
a tra'tA), the Turkey 
Buzzard [Bhynogry- 
phus aura] (rhln- 
6g'r!fus au'r6) of the 



Rhyn dg' r&ph U8 au'ra. 
Turkey Buzzard. (M 



Fie. aea 




* Both sight and smell seem 
to aid them in the pursuit of 
their food. The latter sense is 
remarkably keen, and they have 

been seen to descend directly from a great height in the air to putrefying food 

that was concealed from their vision. 



Sarcorham'phtu grpph'us. Condor, (f,.) 
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wanner regions of America, and the Condor of the Andes. 
The last is typical of the group, and is onr largest bird 
of prey. Its alar extent averages about nine feet. It 
will frequently soar for half an hour without once flap- 
ping its wings; but how this is accomplished, has not 
been satisfactorily explained. To man, the Condor is in- 
offensive, nor does it often attack living prey. 

The White-headed Eagle is the chosen symbol of our 
country.* It sometimes rises in the air by a series of 
spiral curves, and with an almost imperceptible motion 
of its wings, until it is a mere speck in the sky. Thence 
it may descend with lightning-like velocity. Its swoop is 
in a cycloid, which is a line of swifter descent than a 
perpendicular, and also easier for aUghting. 



Fig. 204. 



Fio. 265. 





HaliaS'Uu leu co eeph' d hu. 
White-headed Eagle. (^.) 



Nau'd^nu furea'UU, 
Swallow-tailed Hawk. (^.) 



Tl^e Swallow-tailed Hawh feeds upon reptiles and in- 
sects,t but never upon birds or quadrupeds. 

* Equally indifferent to the extremes of heat and cold, as well as to a mari- 
time or an inland life ; now honestly pursuing an independent vocation, and anon 
acting the part of a freebooter and robbing the !Fish-hawk of its well-earned food, 
it is not an altogether unsuitable emblem of the nation. 

t Fond of wasps, it may sometimes be seen holding a nest in one claw and 
picking oat the grubs with its bill. 
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The Caracara Eagle of tropical America relishes dead 
and living animals equal- 
ly, and carries off its prey 
with either beak or claw. 
Associated in the extreme 
Southern States with the 
true vultures, it completes 
their scavenger work. 

The Ooshawh {^6s'Y\^\i.)j 
or Blue Hen Hawk, flies 
low, until just over its 
prey, when it stretches down its powerful talons and 
catches it up, with hardly a deviation from a horizontal 




FUybd'rta Ihd'rus. Caracara Eagle. (,\.) 



course." 



Fig. 967 



Fig 368 





As'tur atricajiU'lus. Goshawk. dV-) Fdi'co aparvi'riw. Sparrow Hawk. (|.) 

The Sparrow Hawk, though one of the smallest, is a 
typical Falcon, having a notched bill. So quickly does it 
close its wings when ahghting that they seem to dis- 

* A Goehawk was once observed to dart with the swiftness of an arrow upon 
a flock of blackbirds crossing a river, and giving five successively the death- 
squeeze, to return and pick them up one by one and bear them to the shore to 
"be eaten at leisure. 
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appear. It will often imitate the cry of a young bird, to 

induce the old to leave their hiding-places.* 

The Owls comprise about two hundred species. The 

sexes are colored alike, and the mottled markings are 
Pw. 209. nearly as apparent in the young as the 

old.t So soft and downy are the feath- 
ers, that in its nocturnal foraging the 
Owl's flight is noiseless as a shadow; 
while its acute sense of hearing detects 
the feeblest rustling as of a mouse. Liv- 
ing upon injurious vermin, it deserves 
protection from the ruthless war waged 
against it. The Owl is the only bird 

BQbo virginiTMu, that Can bring both eyes simultaneously 

The OreaUhomed^ with a single exception, is the 
largest Owl of the United States. It is often called the 
" Cat Owl^' as its tufts, erectile at will, give its head a 
sinister aspect, quite feline 

ORDER P8ITTACI (&ilt^t& sl). 

The Parrots have a thick bill, the upper mandible 
strongly hooked at the end, with a naked space at the 



* When a Bird of Prey wishes to kill an animal with its claws, it has only 
to rest down with its own weight, and the bending of the legs will thrust its 
talons deep into the flesh of its victim (see Eig. 217).— The principle is illustrated 
in the roosting of a common fowl. Its grasp of the i)erch is involuntaiy, the 
muscles of the leg being so contrived that when the limb is bent the foot closes 
and remains so without any exertion of the will ; and when straightened, the 
toes open and the hold is relaxed. A bird can not keep its foot open when its left 
is bent. This may be verified by watching a fowl walking. It closes its toes as 
it lifts its foot, and spreads them out again as they touch the ground. 

t Some species are dimorphous (double-form) in plimiage. Two yotmg of the 
same sex in the same nest may start with different markings, and retain them 
through life. 
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Fig. 270. 



base ; tongue fleshy and round ; first and fourth toes 
turned backward, neither being versatile. They are per- 
haps the most intelligent of birds, being often taught in 
captivity to imitate the human voice.* Of the three 
hundred and fifty species, more or less, embraced in the 
order, fully one half belong to South America. In the 
Parrots, too, is found in their varied coloration, a wonder- 
ful mimicry — some species exhibiting the greatest variety ' 
of gay plumage, correspond- 
ing to the brilliant-hued 
flowers, among which they 
flit in securing the fruit on 
which they feed ; while 
other species, more somber 
in their dress, are adapted 
to the forests, less gorgeous 
in their floral aspect. 

The Carolina Parrot, 
the single species found in 

the United States, is rap- ^^^^'"« caroHnen^is. CarallmFanot. (I.) 

idly becoming extinct. Its prevailing adult color is green 
with yellow head and neck, and brick-red forehead. Its 
curiosity is its greatest foe. One of a flock being shot, 
the rest will keep alighting near by, till all are captured. 




* Its langruage is often so pat as to show that the bird really understands its 
use. GK)ldsmith teUs a story of a Parrot belonging to Henry viii., which fell 
into the Thames, it immediately bawled out " A boat I a boat 1 twenty x>ounds 
to save me." A man thinking some one was drowning, threw himself into the 
river, "but was astonished to discover it was only a bird. Finding the king was 
its master, he carried it to him and claimed the promised reward. Henry laugh- 
ing at the story, paid the amount " with good grace."— Iiord Dundonald, in his 
autobiography, says that once some ladies were being hoisted up the sides of a 
vessel by means of a chair suspended by a rope. Two or three had been safely 
deposited on deck, when, as the chair was just starting again, a parrot shouted 
out, " Iiet go ! " The sailors, thinking it the boatswain's order, dropped the roipe 
and away went the poor lady, chair and all, into the sea. 
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Cockatoos are forms often seen in our menageries. 
They differ from parrots in being feathered to the bilL 



Pio. 271. 




i 'a i^tW ^ (5 fttlpfia T§ a. SvOiphwt cneftted Cockatoo, 



One genus is distiDgiiished for its size, 
ami its erectile, suiphur-colored crest, 

but especially for its longevity — individuals having lived 

in captivity more than a hundred years. 
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Woodpeckers. 
ORDER PICARliE (pi kft'rl S). 

The birds of this large order are quite dissimilar in 
form, but possessing characteristics sufficiently similar to 
warrant grouping them into the same ordinal rank. 
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Fio. 278. 




Picoi'dea MrsUtwi. 
Three-toed Woodpecker. 



Banded 



(i) 



The Woodpeckers are the typical Zygodactyles (zlg 6^ 
dftk'tilz) [yoke-toedj, generally having toes in pairs, one 

pair before and one pair behind. 
Their tongue can be thrust far 
out, and a hole once made to the 
W4 Ei. ~^M lurking-place of an insect, the tip, 

V% a^/^^laH barbed on the upper side and 

i'\ vB^k^^nH viscid with saliva, quickly trans- 

fers the victim to the gullet of 
its captor. The tail of most of 
the species aids in supporting the 
body. The lustrous, white eggs 
are laid on chips at the bottom 
of excavations made in the trees 
by the parents. 
The Three-toed Woodpecker^ of which there are three spe- 
cies, is rarely found south of the Canadas or northern Maine. 

The Oolden-winged Wood- 
pecker is the most extensively 
distributed through North 
America, and the most beau- 
tifully colored of its group. 
The male is distinguished 
from the female by the black 
patches on its cheeks, look- 
ing like side-whiskers. 

The Ivory-billed Wo od- 
pecker is the largest north 
of Central America. With 
its wedge-shaped bill, which 
is so hard as to strike fire 
from a flint, as does steel, it can bore a hole three feet 
deep for its nest in the trunk of a living tree. As a 
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Coldp'tes aurH'tus. 
Oolden-winged Woodpecker. (|.) 
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protection from the rain, it generally makes the opening 
under a large branch.* Its undulating flight, often by a 
single sweep from tree to tree, as if the bird had been 
swung with closed wings in a curved line, is the perfec- 
tion of graceful movement. 



Pio. 275. 



Pig. 276. 





Cam, pheph' \ lug prin cipci'lis. 
Ivory-billed Woodpecker, d^.) 



Bham pMs' tos tu aV nua. 
Toucan, South America (|.) 



The Touca/a (tc>c>'kan) is noted for a feathery tongue 
in an enormous bill of honey-comb structure, to render 
it light and yet strong. It feeds on soft fruits and meats ; 
and as its large bill renders necessary throwing back the 
head that the fruit may fall down the throat, it h^s been 
erroneously reported as tossing up its food to catch it 
as it falls. At roost it usually elevates the long tail over 
the back, and curving its neck, so disposes of the two 
lengthened appendages, bill and tail, as to be almost in- 
conspicuous. There are more than fifty species, varying 
greatly in plumage and size, but all have some portion 
of the plumage brilliant with glaring colors. 

* This bird is so strong that strips of bark several inches in length are often 
detached with such rapidity as to fall to the ground in a shower. 
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Fio. 277. 




Cdc'cj^gus americd'nut. 
YeUow-billed Cuckoo. (J.) 



The Cuckoos inhabit all countries. Their toes are in 
pairs, the exterior being somewhat versatile, in one species 

quite so. The only species found 
in England is parasitical in its 
incubation, like the American 
cow-bird. Its young hatches 
simultaneously with its nest 
companions, whom it soon tosses 
out upon the ground. 

The Yellow-billed Cuckoo, 
with its near relative, the Black- 
billed [C. erythrophtJialmvs], 
(e ri trof thar mus), is found 
throughout North America. 
They are both fond of hairy caterpillars, which few birds 
will eat.* Unlike the European species, they build a 
nest, though it is rude and airy. Laying their eggs, how- 
ever, at long intervals, 
they protract the breed- 
ing season from one to 
four months; the same 
nest often containing a 
new egg, one just hatch- 
ing, a young bird partly 
fledged, and another 
ready to fly. 

The Boad Btmner, a ground birdf found in south- 
western North America, is so swift of foot that for a 
quarter of a mile it will outrun a fleet horse. 

• The Cuckoo's gizzard is often found lined with caterpillars' hairs, so tena- 
ciously adhering by their minute barbs as to require microscopic examination to 
prove that they do not grow from the coating of the stomach. 

t It often carries the beetles and snails on which it feeds to a particular spot in 
order to break the shell, and thus piles of the broken fragments collect at that place. 



Fis. 'm^ 




Oeocbccyx California nus. RoadRunner. (,»a.) 
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Trdch'llvs ai'&bris. 
Ruby-throated Hummingbird. (|.) 

Fio. 280. 



Humming-birds are peculiarly American. About 450 
species are recognized, yet 
only one, the Buby-throated, 
visits the North Atlantic 
States, and but ten any part 
of the United States. They 
are the smallest as well as 
the gayest of birds, blending 
in their rich plumage the 
rarest colors of flower and 
gem. Their bills, shaped ac- 
cording to the form of the 
blossom they are designed to 
penetrate for insects, vary 
greatly — some being short 
and straight, others longer 
than their bodies, and yet 
others greatly curved. The 
Humming-bird can fly so rap- 
idly that the eye can scarcely 
follow its flight, or, by beating the air with its wings, 
sustain itself in front of a flower almost immovable. 
Many species build tiny, cup -shaped nests of vege- 
table down, with an outer coating of lichens glued 
on with saliva. Each contains two little white eggs, 

the size of a pea. The 
Swift * alights readily on a 



* This bird is so called from its 
great i)ower of flight. One species of 
this group ( Col lo cal' la escu tSn' ta) is 
the principal maker of the *' Edible 
birds' nests." The biM constructs 
these out of its glutinous saliva. 
When washed and soaked, they 




Nest of Humming-bird. 



FiQ. -^U 




ChatU'ra pel^fria. 
Chinmey-swallow, or Swift (i.) 



Digitized by VjOOQIC 



166 



BRANCH VERTEBRATA. 



Fig. 282. 



perpendicular surface, to which it cUngs with its sharp 
claws and short spined tail The Ohimney-swallow, the 

only American species, while 
on the wing, adroitly breaks 
off twigs with its feet, and 
fastens them to the chimney 
with its tough, glue-like saliva 
so strongly that the brick to 
which the nest is attached 
will sometimes yield before 
the cement. 

The Trogons (tro^'dnz) of 
the tropics are pre-eminent 
for brilliancy of plumage* and 
lengthening of the tail feath- 
ers, which, in some species, 
exceed the other feathers by 
more than two feetf 



farm a gelatinous substance, highly esteemed by the 
CMiiesa for making soup. The nests are taken down 
tkpeo or four times per year fix>m the caves to which 
tha birds are accustomed to resort, the old nests 
bdng destroyed to compel the birds to build new 
onea, which, when fresh and tmnsed, bring their 
weight in silver. The proprietors of a cave in Java 
are said to receive 60,000 florins annually for rent, 
and 1,000,000 nests are yearly exported from the 
coa^t of Cochin China. 

• The ancient Mezic€Uis kept large aviaries of 
these birds, both on account of their 
beauty and their gorgeous plumes, which 
were plucked at a certain season and 
worked into mosaic images and pictures, 
t They inhabit Mexico and Central 
America (Guatemala having chosen this 
bird for its national emblem), but only 
at the height of several thousand feet above the level of the sea. Its tones, not 
altogether unmelodious, are said to be ventriloquistic, often deceiving the hunter 
as to its distance from him. 




CalU'rus resplSn'dens. Resplendent Calu- 
ms. Male and Female. ( ^.) 



Digitized by CjOOQIC 



CLASS AVES. 



167 



Fio. 288. 




Chordei'les popftHe. Night-hawk. 



Fio. 284. 



The Night-hawk* notwithstanding its popular name, 
retires to rest at the close 
of twilight, when it can 
no longer discern its in- 
sect prey.t Its sharp 
squeak is occasionally 
varied by a loud, boom- 
ing sound, emitted when 
its downward flight is 
arrested during a swoop 
near the siu'face of the 
earth.! Its two eggs are usually laid on a rock, or some 
place exposed to the sun, without any nest, though the 

mother broods them assid- 
uously, fluttering away, 
when alarmed, as though 
wounded. If disturbed, it 
will, like the Whip-poor-will, 
carry off the eggs or young 
in its capacious mouth to 
another locality. The 
Whip-poor-will is silent dur- 
ing the day. The exceed- 
ingly sensitive bristles, lining each side of the upper 
mai^dible, are of use in directing the swiftly-flying insect 

* The Night-hawk and Whip-poor-will are commonly believed to be identical. 
They are really, however, distinct not only in color markings, but also generically, 
thus: 

Gape without bristles. Tail narrow, forked. Night-hawk. 

GhAPE WITH BRISTLES. Tail broad, rounded. Whip-poor-will. 

The Chuck-will*s-widow of the South is larger than the Whip-poor-will, and hah 
bristles with lateral filaments. 

t Its sinflTular habit of perching lengthwise on a limb or rail is well known ; 
but in confinement it often perches across a finger, or the back of a chair. 

t The former sound is produced by its vocal organs ; the latter is thought to 
be by a quick, vibrating motion of the wings. 




AntrSs'tdmw voc^'irm. 
Whip-poor-will. (J.) 
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between its mandiblea After each sally for food, it 

usually returns to the same perch. 

The King-fiahera* have a 
long, pointed beak, and the 
outer and middle toes united 
as far as the last joint. For 
nesting, they dig holes ten to 
fifteen feet deep in a sand- 
bank. 




C^'ple alepon. 
Belted EiDg-fisber. (f.) 



ORDER PASSERES (pfts'sSrSz). 

The Passeres always have 
the four toes on nearly the 
same level, with the hind one exactly opposite the others, 
giving great facility in perching.f They excel in vivacity 
and song, and stand highest in the order of classification. 

The Fly -catchers are American, though compara- 
tively few of the genera ^^ cg^ 
belong to North America. 
They are not strictly in- 
sectivorous, but in general 
are indispensable to the 
farmer. 

The Oreat-crested Fly- 
catcher is extending its 
habitat northward and 
eastward to localities where it was unknown at the be- 
ginning of the century. It makes its nest in hollow 




MyiS.r'ehu8 erinVtus. 
Great crested Fly-catcher. (!.)%• 



* They always bring the fish ont of the water seized near the taiL If small, 
it Ifi Gwr^llowed immediately, head foremost ; if large, it is carried to a rock or 
atutnp and thrashed till dead. 

+ Thfly are therefore known also as Insessores, or Perchers.— Some authors 
havfl subdivided this order into Os* cUn «», songsters, and C^dm dWres^ screamers. 
Amid Buc3i diversity, any tabulation into families would be unsatisfactory. 
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trees or stumps, generally lining it 
with cast-oflE snake-cuticles. 

The Lyre-birda of Australia axe 
noticeable for the shape of the tail 
and their habit of making small 
round hillocks, on which the male is 
continually trampling while grace- 
fully erecting and spreading its 
plumes. 

The Paradise-birds are natives 
of New Guinea and the adjacent isl- 
ands. The apoda* (footless) is the 
most beautiful. The brill- 
iant plumed tufts beneath 
its wings and the bright 
emerald green of its head 
and neck are particularly 
striking. 

The Weaver-birds are 
found only in India and 
Africa, and are named 
from the inimitable con- 
struction of their nests. 
Some of these are pend- 
ent from the twigs of 
tall trees whose branches 
overhang a stream, and are shaped like 
an inverted bottle or chemical retort^ with 



* The bird was so named from the ab^ufi TiHief pt*^ 
vailiDg, when it was first introduced to the civilized wor!fl, 
that it had no feet, the cnnnin? natives beinff EiccnH^tm*yl 
to cut them off, and to assert that the bird himc: to the 
trees by its plumes, and that it passed the breeding-aeaaon 
in Paradise, fed on dew. 



Fie. 887. 




MenU'ra sup^ba. 
Lyrebird. {M 

Fio. 288. 
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a long tube for the entrance, made of fibers so loosely 
P^^ gg^ put together that a reptile 

would drop off into the 
water. Others similarly sus- 
pended are pyramidal in 
shape and divided into two 
chambers — the outer, per- 
haps, for the use of the 
male, and the inner for the 
eggs of the female. 

The Sociable Weaver- 
bird is polygamous. A col- 
ony of two or three hundred 
construct in a tree a huge, 
sloping roof, impervious to 
rain. Beneath this, side by 
side, each female makes her 
nest, three or four inches 
in diameter, weaving it to 
^*'^ the roof. When completed, 
the lower surface of the umbrella - like structure ap-' 
pears perforated by small openings, like the cells of a bee- 
hive, all the birds living 
together in perfect har- 
mony. 

The Coward is gre- 
garious and polygamous, 
exhibiting neither con- 
jugal nor parental affec- 
tion. The female lays in 
the nests of other birds, 
usually those of similar 
appetite, and whose eggs hatch two days later. The adopted 




FlocH'ua sd'clus. 



Sociable Weaver bird. 




Mdl'dthrua pgc'drU. Ckm-biid. 
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Cbr'vus Co rax. Kavcn. (A.) 



Fio. 203. 



nestling being larger, obtains the greater share of food, 
and its foster companions j,,^ 292^ 

axo generally soon stifled or 
starved.* 

Crows and species of Jays 
pass so insensibly into each 
other as hardly to present a 
dividing line. The Baven, 
though rare in the Eastern 
States, is generally distrib- 
uted thrpughout North America.! It exhibits wonderful 
sagacity in eluding the hunter, seem- 
ing to detect at a glance the differ- 
ence between a person going quietly 
about his business and one " on mis- 
chief bent." 

The Blue Jay's pleasing plumage 
is in startling contrast with the harsh 
notes of its ordinary song. Though 
irritable and quarrelsome, it has been 
tamed and taught to pronounce cer- 
tain words. It is of great service in 
planting the seeds of forest-trees and 
in devouring, during the winter sea- 
son, the eggs of the destructive tent-caterpillar. 




Oy(tt*(l'ra eriaWta, 
Blue Jay. (|.) 



♦ Their dead Tx)dies are probably removed by their iMirents, as they are never 
found near the nest, which would be the case, If, like the Cuckoo of Europe, they 
were thrown out by the young Cow-bird. 

t The Baven Is generally considered as of evU omen. It is easily tamed and 
taught to repeat sentences. Charles Dickens, in his x>refaoe to ** Bamaby Rudge," 
gives his amusing experience with tame Ravens. Our common Crow (Cih^vus 
americH'nuB) can be distinguished from the Raven by being much smaller and 
by having its throat-feathers oval and close ; while those of the Raven are sharp 
and scattered. The Book (C. ftu gil'i gu8\ so familiar to every European traveler, 
and which congregatee in flocks about churches and old ruins, does not eat 
carrion. 
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The Baltimore Oriole^ noticeable for its brilliant plum- 
age, almost invariably 



Fia. 291. 




Jc'tSrus bal'^mCre. Baltimore Oriole. 



reaches the latitude of 
Southern New England 
on the 10th of May. 
Its rich and full-toned 
melody defies verbal 
equivalents.* Though 
pernicious by injuring 
the pea-crop, it more 
than compensates by 
and the tent -caterpillar, 



destroying the canker-worm 

which few birds venture to disturb. The Oriole's nest is 

composed of vegetable fibers, hair, etc 

woven into a 

kind of purse^ 

hung from the 

end of a 

limb.f 



Fig. 2Xf. 




Nest of Oriole. 



* Nutall descrTbes the notes of 
Its ^ng thuB : T^hippe-tahayia-too- 
too - tehippe - tbe - tEhippe - too - too. 
ThH failure will bo apparent to all 
who go™ par© it with the ori^naL 
t In the musei^ni of Brown Uni- 
versity 18 a nest origiiially eostained 
by threads, fastened aronnd two twigs 
forming a fork. One of the twigs break- 
ing off three days befbre the yotmg were 
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Bobolink, or Rice-bird. ( I.) 



Fio. 397, 



The Bobolink is one of the most beneficial or destruc- 
tive of birds, according to the season 
of the year and the locality. In its 
spring migrations, it is the pest of 
the Southern wheat-fields ; and in its 
autumnal flight, of the rice planta- 
tions. It renders, however, a redeem- 
ing service in devouring cotton-worm 
larvae, and in its breeding-places it 
is purely insectivorous. The female 
conceals her nest on the ground 
amidst the standing grass, alighting 
or rising a distance from it.* 
• The Larks are distinguished by long and nearly straight 
hind claws. The Shore-lark is the only representative in- 
digenous to North America ; 
but the most noted is the 
European Sky - lark, which 
has been introduced into cer- 
tain localities of the United 
States. It rises with quiver- 
ing wings almost perpendic- 
ularly, singing the while, 
until it passes out of sight, 
though not out of hearing; and then drops headlong 
down into the meadow again, in a very ecstasy of song. 

ready to fly, the old bird procured a pjece of twine at least two feet in length, 
and, after winding several inches of one end many times around the part of the 
branch still imbedded in the matting of the nest, drew all taut and then fastened 
the other end by a tuck-under knot to a fork in the branch full ten inches above. 
Fig. 295 is engraved from a photograph of this curiously-mended nest. 

* The grotesque, though charming scng of the Bobolink is a curious medley 
of jingling, incomprehensible notes, uttered with an earnestness that borders 
upon the ludicrous, especially when thirty or forty begin, one after another, and 
at length get into an exact concert ; but, when the listener is just beginning to 
be enraptured, the music suddenly ceases. 




Eremdph'lla cornU'ta. Sboie-lark. (i.; 
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The Cros^^ll when matured, has its mandibles lap- 
ping, though the young do not possess this peculiarity. 
While this anomalous form does not unfit the bird for 
eating insects and soft fruit, it peculiarly adapts it to 
obtain food from the seed of pine and fir cones.* 



Fio. 2-,ie. 



Fio. 298. 




Cur ri r&fi tra a ttf^r i M no. 



Song-sparrow. ( J.) 



The Finches t are distinguished by a short, conical 
bill, usually notched. The Song-sparrows are our earliest 
and latest musicians. Those nesting in the far north 
pass the latitude of New England late in November, and 
return in early March ; always in full song, with notes 
''louder, clearer, and more vibratory than those that come 

• These seed 3 ara concealed bo n oath hard scales. To seciire them, the bird, 
elinglnji to the slender twtg with one foot, grasps the cone with the other ; then 
Inaorting it^ bill between the acalea* by drawing the lower mandible sideways, 
pt'im Ihtsm apart, when the tongue, which is furnished with a peculiar homy 
Bcoop, dairta into the opening, dislodges the seed and carries it to the mouth. 

■t The neceaaity of esa,niinin^ not only a great number of specimens of the 
sanae bird, but alao those from different localities, is esi)ecially apparent in this 
ffTQup, Each region of North America seems to possess a different variety. So 
complett^ly, liowever, do the foims of a series of hundreds of specimens from 
different places, insensibly gmide into one another, that eight species have been 
united in one by recent authors,— a fact commending itself persuasively to the 
attention of yaunff students of Kt^ture. 
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Pyran'ga ra'bra. Scarlet Tanager. (|.) 



to US and remain to breed."* It nests both on the ground 
and in trees, only the older birds selecting the latter, as 
though taught by ex- 
perience the greater se- 
curity. 

The male Scarlet 
Tanager (tSn'Sjer), in 
the third and following 
years, has, with the ex- 
ception of the jet-black 
wings and tail, a fiery- 
red plumage, in brilliant contrast with the green leaves 
among which it flits. After the August molting, and dur- 
ing the first year, it is not distinguishable, in its greenish 
livery, from the female, its gay summer plumage being 
assumed on re-entering our southern borders in the spring. 

_ The birds of this group 

Fig, 361. ^^^ . 

feed mainly upon insects, 
and claim protection as 
among the most useful of 
our songsters. 

The Shrike devours the 
larger insects and smaller 
birds, striking them sense- 
less by one blow upon the 
head with its powerful toothed beak. Its claws being 
feeble, it impales its victims upon thorns, often a number 
at a time on the same bush, that it may eat them at its 
leisure. While dismembering, it cunningly stands upon 
the inner side, so as to transfix them more completely.! 




Collu rio bo re a' lis. 
Shrike, or Butcher-bird. ( \,) 



* Individuals have been known to sing "nine entirely different sets of notes," 
usually uttering them one after another in the same order. 

t In like manner it has been observed, when in confinement, to weave the 
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The Cedar-bird is noticeable for the exquisitely fine 
and silky texture of its plumage ; 
its erectile crest ; and the remark- 
able appendages to the shafts of 
the secondaries (and sometimes to 
the tail), of a bright vermilion, 
resembling red sealing-wax. It 
appears in New England about 
the last of May, in flocks of fifteen 
or twenty, ridding the orchards 
of the destructive span-worm, or 
canker-worm ; and then pairing off 
and nesting late in June or early 
in July. In return for its invalu- 
able services, it helps itself somewhat freely to the smaller 
fruits, and hence is most un- 
wisely persecuted.* 

The Swallows have long 
wings, which enable them to 
be almost constantly in fiight.t 
The Barn Swallow is the most 
common species, and is de- 




Am p8' lis ce drd rum. 
Cedar-bird. (».) 



Fio. 803. 




Bir&n do hor re o' rum. 
Bom Swallow. (I,) 



body of a mouse between the wires ol tlio 
cage, that it might bear a heavier pull 
while being torn in pieces. 

* Often alighting side by side, the outer 
one of the series will pluck a cherry within 

reach and pass it to the second, and he to the third, and so on to the end, and 
then back again to where it started, repeating the maneuver several times, imtil, 
the appetita whetted up, some one of the lino will take a bite and spoil the fun. 

t The Swallow flies at a rate of more than a mile a minute, which, if sus- 
tained during ten hours a day for ten years, the supposed life of the bird, would 
give over two million miles, or upward of eighty-seven times the circumference 
of the globe.— The wide-spread belief that the flying high of Swallows indicates 
settled fair weather, and the flying low foul weather, may have foundation in 
the barometric changes of the atmosphere, varying the height of the strata of 
air in which they forage for insects. 
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servedly a favorite, as there. is no evil blended with its 
many benefits. Purely insec- 
tivorous, it destroj^s alike the 
pests of fruit-trees, of cattle, 
and of man. 

The Twchcolored Swallow 
[Hirundo hicolor] (hi rQn'do 
bikaror) builds in our bird- 
houses. 

The Nightingale of Europe 
has been famed from time 
immemorial for the sweetness 
of its voice. It is a shy bird, 
but its song is occasionally 
heard during the day, though ^^^^-^'^ '«*^'»^«- J^is^nn^^ie, no 
it is most pleasing in the silence and serenity of a moon- 
light evening. Both sexes sing, though the male excels. 
Fio. 303. Its plumage is a modest 

reddish-brown above and 
a whitish-gray beneath — 
a mimicry adapting it to 
the foliage among which 
it loves to hide itself. 

The Blue-bird repre- 
sents in America, the 
^^-^ Bobin-redbreast* [Eryth- 

acus rubecula] (e rfth'S kus ru bSk'O la) of Europe. Were 
the blue of the former replaced by the brown-ohve of the 
latter, the two birds could hardly be distinguished. f 




aa'lia Hd' Us. Blac-bird. 



* The European Eobin-redbreast must not be confounded with the American 
Bobin. 

t Their social nature corresiwnds as fully as their physical, and the Blue-bird 
would flflTure as appropriately in the beautiful legend of " The Babes in the Wood " 
as the traditional Bobin-redbieast 
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Ml'mus potygtSihu, MocMngbird. {{7) 



The Thrushes are found in all parts of the world, 
j^. aoc The bird organization 

reaches in them its high- 
est development. 

The Mocking-bird* is 
remarkable for its varied 
melody and wonderful 
power of imitation-t 

The Robin alone of its 
family seems to court 
the society of man, following close upon the plow and 
spade, and often nesting in a corner of the piazza. It is 
a ground bird, seldom pick- 
ing worms from a tree, and 
never catching them as they 
dangle in the air, but snap- 
ping them up the moment 
they touch the sod. One of 
the earliest-comers and lat- 
est-goers of the migratory 
birds, no one labors more 
zealously in the service of 
all, or, in comparison with the good it does, takes a 
smaller amount of tolLJ 




T&r'diu nUgra 



* Southern Pennsylvania is the usual northernmost limit of the Mocking-bird, 
although it has been known to breed for successive years in Massachusetts. 

t There are few songs or sounds which it does not mimic so perfectly as to 
deceive the most exi>erienced ear. As it ix>urs forth its medley of harmonious 
music and discordant noise, birds answer to what they think is the call of their 
mates, or the scream of the hawk; the dog hastens to what he imagines the 
whistle of his master; the hen hurries at the fancied cry of her frightened brood, 
and the child runs to the window, attracted by the supposed sound of a creaking 
wheelbarrow. 

t However voraciously he may for a single month feed upon strawberries 
and cherries, the rest of the season he serves both the horticulturist and the 
agriculturist. In nothing is he injurious to the latter ; while to both he is in- 
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CLASS MAMMALIA (mamma'll&). 

General Characteristics.— To the class of Mammals be- 
long man and those animals which resemble him in the 
most important parts of their organization. The distin- 
guishing features of this class are, that they suckle their 
young, and that their bodies have, in general, a full or 
partial covering of hair. Some being designed for a life 
purely terrestrial, others mainty aerial, and others aquatic, 
they exhibit, as compared with the birds, great variety 
of structure, as will appear in the following tabulation 
for Orders:* 

OBDBBS. EXAMPLB8. 

OviPARovs FORMS, BIRD-LIKE Mm d tr^m' d M , . .DxickhUl. 

Young carried in pouch JfSr^;})^' Ad.... Opossum, etc. 

Toothless forms EdenWtd Sloth, etc. 

Forms with onawino teeth Bodin'd d Bat, etc. 

Small BURROwiNa forms Insicdv'brd Mole, etc. 

Fltino forms Chei r6p'ii rd Bat. 

Whale-like, carnivorous Cetd'cif d ....^ Whale, etc. 

Whale-like, herbivorous. Sir^'nid, Manatee, etc. 

Forms WITH proboscis Probosdid'Hd, ...Elephant. 

Feet partly hooped, gnawing forms Eyra ooid'i a Coney. 

Four feet hoofed, grazing forms VhgH la'td Horse, etc. 

Teeth complete, flesh eaters CarnWlird Cat, etc. 

Forms with prehensile feet, non-erect Quadrufmdnd Monkey. 

Erect, two-handed Bimd'nd Man. 

valnable for destroying the larvae of almost every Insect found upon or (within 
the length of its bill) beneath the surface of the soil. Wherever the Bobins and 
birds of similar habits are destroyed, these insects and worms increase to an 
alarming extent. A wise Creator has designed the birds not only for ornament 
and pleasure, but to serve a definite purpose in protecting vegetation. Prudence 
would teach us to protect them as our faithful servants. 

* Dental Formula.— As the teeth present important characteristics for classi- 
fying the Mammals, zoologists designate the number by a formula, which, as 
applied to man, reads thus : 

This signifies that there are eight incisors, two on each side of each jaw; four 
canine teeth back of the incisors; eight premolars (bicuspids) back of the canine; 
and twelve molars back of thd premolars. 
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ORDER MONOTREMATA (m6n G trSm'S 1A). 

The Monotremes (mdn'o trsmz), found only in Aus- 
tralia and vicinity, form a connecting link between the 
Birds and the Mammals. 

The Duck-bill'^ introduces us to the Mammals. The 
bill of a duck is attached to the body of an otter ; while 
the male bears on the inner side of the ankle a spur re- 
sembling that of the domestic fowl The fore feet have 
Yia 9j^ a web extending be- 

yond their extremities, 
which can be folded 
up when the feet are 
used for burrowing, or 
expanded when em- 
ployed in swimming. 
The hind feet arc 
webbed only to the 

Orni tho rhpn' ckiu aftaCi'nus. Duck-bill. (J.) , -p 4.V *1 TVi 

body is covered with fur, beneath which is a layer of 
wadding-like hair, impervious to water. Its burrow runs 
under ground forty or fifty feet, with one entrance under 
water, and another just above. At the farther end is a 
nest of grass, for the rearing of its young, which are 
hatched and cared for as in the following genus. It 
swims upon the surface, diving frequently, like the duck, 
and using its bill for securing its food of small insects 
and crustaceans; these are stored in its capacious cheek- 
pouches, till it comes to the surface to masticate them 
at its leisure. So far as present discoveries indicate, it 
stands lowest in the series of mammals. 

The Porcupine Ant-eater has a bird-like head, though 

• See "Fourteen Weeks in Otology," p. 173. 
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Fio. 803. 



the jaws lack the homy covering of the Duck-bilL It 

has no teeth, and feeds 

on insects, which it 

captures with its long 

flexible tongue. Its 

body is covered with 

hair and spines. When 

surprised, it rolls itself 

into a ball, or burrows 

flatwise into the earth 

with surprising rapidity. 

Recent investigation asserts that this animal deposits an 

egg which is placed in a fold of the skin — a pouch — ^until 

it finally hatches ; the young is retained in the pouch, 

by the mother, until it is able to care for itself. 




EcfAd'na hpa'tiix. Porcupine Ant-eater, (i.) 



Pig, 310. 



ORDER MARSUPIALIA (mar sQ pi a'll A). 

The Marsupials (pouched) are not over an inch long at 
birth, when they are immediately. transferred to a pocket 

formed by the skin of 
the mother's abdomen. 
Nourished by milk, they 
remain there, as in a liv- 
ing cradle, till able to 
take care of themselves. 
The dentition shows that 
some are carnivorous, 
while others are herbivo- 
rous. Except two genera, 
they belong to Australia 
mai^rpkv. virgtma'na. opossum. ^^^ adjacent islands. 

The Opossum belongs to this Continent, but of the 
thirty species, only one is found in North America. The 
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common vanety is about the size of a cat, with a pointed 
head ; large, naked ears ; sharp teeth ; rough tongue ; 
long, prehensile tail; and curved claws.* It is mostly 

nocturnal and arboreal, and both 
herbivorous and carnivorous. 

The Kangaroos are noted for 
their small fore and large hind 
limbs. The latter with the power- 
ful tail form a tripod to sustain 
the animal when sitting; but 
when feeding, it goes upon all 
fours. The young often protrude 
their heads from the abdominal 
pouch and crop the herbage at 
the same time with the mother. 
When alarmed, the Kangaroo 
bounds off twenty feet at a leap.f 
Its eyes are large and have a 
peculiar gazelle-liko expression, in strange contrast to 
that of its glistening white teeth. The different species 
vary in height from that of a rabbit to that of a man ; 
the Macropus being the largest. Australia and tha ad- 
jacent islands are the home of the Kangaroo. 




Mdc'rdpus m/l'Jor, 
Kangaroo. (Jj.) 



* Hunting the animal is a favorite sport in some of the Southern States. In 
the bright moonlight evenings of the autumn, parties go out for this purpose 
with dogs. The Opossum hides in the thick branches of a tree ; but, when shaken 
down, rolls into a ball and feigns itself dead ; after a few moments it slowly opens 
one eye, then the other, and if unhindered sneaks away The young weigh only 
about four grains when put in the ix)uch by the lips of the mother, and are blind 
and deaf. Within a week their tails become prehensile enough to twine around 
one another's bodies. In five weeks they are able to crawl out and are sometimes 
found on the back of the mother, with their tails grasping hers, which, in turn, 
may be twisted about a branch. 

t It is eacrerlv hunted for its flesh and skin. Thou^^h an exceedinerly timid 
animal, djring often in captivity of sheer fricrht, yet, when broucrht to bay by 
the hounds, it seizes them with its fore limbs and endeavors either to drown 
them, in the water, or to lay them open with its hind claw. 
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ORDER EDENTATA 

The Edentates 
have the teeth, 
when present, 
poorly developed, 
the claws remark- 
ably strong, and 
the body protected 
by unusual dermal 
outgrowths. 

The Armadillos 
(armadll'ioz) were 
so ' called by the 
Spaniards from 
their "coat of 
mail" This bony armor con- 
sists of agglutinated hairs ; free- 
dom of motion being secured by 
a series of transverse bands. 

The so-called Nine-'banded 
Armadillo, which may have 
from six to ten Bands, abounds 
in Central America, and is do- 
mesticated to clear the houses 

Fig. 814. 



(S den tSi'tA). 
Fio. 812. 




Dd'sppua novem 



6ine'tu8, Nine-banded Armadillo. (^.) 
Fio. 818. 




^^^^ 




OhUtrnj^'bruB trfMcd'tua. Picliiciago. 



Tolypeu'Ofi M<?n&tuB. 
Three-banded ArmadilJo. (A.) 

of vermin. The Mataco 
(mat' a ko), or 
Three-banded 
Armadillo, does 
not burrow, but 
for defense rolls 
itself in to a ball. 
The Fichiciago 
(pish 1 cha' go) 
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resembles the mole in its habits. Its short tail, bent 
under the body, serves to make a tripod with the fore 
feet, " while the hind feet are set to work simultaneously, 
discharging the sand with incredible swiftness. 

The Sloths* are naturally divided into the two-toed 
and three-toed. They are peculiar in having the num- 
Pi^, 816. t)er of cervical vertebrae 

different from the nor- 
mal, — one of the two- 
toed having six, while 
the three-toed have nine. 
All other mammals, with 
the single exception of 
the Sirenia (si re'nl &), 
invariably have seven. 
The hair is of a peculiar 
texture, counterfeiting the masses of moss which drape 
the tropical forests, and is given a green hue by the 
presence of a small plant which grows attached to it. 
They are found only in the tropical regions of the New 
World. The Ai, so called from its cry, lives on the under 
side of the branches of trees, even sleeping suspended 
back downward. Its elongated arms are of use in reach- 
ing for boughs, the succulent leaves of which it draws 
■ to itself for food. 

The Oiant Ant-eater of South America has toothless 




1 d'iijnu Mdde'tplus. 
Ai, .■ Three-toed Sloth. (M 



* Cuvier said of this family, " Nature seema to have amused herself in pro- 
ducing something imperfect and grotesque." Their fore legs are so much larger 
than their hind ones, that when they try to walk on the ground, they have to 
drag themselves along on their knees, and they seem awkward enough; but 
when moving on the forest-trees they are seen to be well adapted to their in- 
tended life. In avoiding pursuit, they swing from limb to limb with great 
rapidity, particularly in a gale of wind, when the branches are swaying toward 
one another. Their flesh is good eating, and they are obliged to remain con- 
stantly In the tree-tops to escape their numerous enemies; 
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Myr m4 c6ph' d ga jubd'ta. Giant Ant-eater. 



jaws a foot long. It can open its mouth, however, only 

far enough to thrust forth its long, worm-Uke tongue. 

With its fore feet, armed fio. sie. 

with powerful nails, it tears 

open an ant-hill, when the 

bewildered inmates rush 

out, and, sticking to its 

tongue, viscid with saliva, 

are rapidly swept into its 

mouth. When sleeping, it 

wraps itself in its large, 

bushy tail, and thus mim- 
ics a heap of dried grass, 

to escape the notice of its enemies. Attacked, it rises 

upon its hind feet, and clasps its enemy, its strong claws 
F,o 817. being a match for the Jag- 

uar ( jSg a ar'). It is, how- 
ever, quite inoffensive, and 
rarely uses its great 
strength except in defense. 
The Long-tailed Pango- 
lin (pan'golin), foimd in 
Asia and Africa, is re- 
markable for its covering 
of large, horny scales, re- 
sembling the tiles of a 

roof, which effectually shields it from the attacks of ants.* 

It walks on its knuckles, with its toes turned inward. 




Md'nis lonfficau'da. Long-tailed Pangolin. 



• W. T. Homaday says of a species he found in Ceylon, and kept for some 
days as a pet, that, if alarmed, " he immediately tucked his head down between 
his fore legs, brought his tail under his body and up over his head, and held i\ 
there, forming of himself a flattened ball, completely covered with scales. Unable 
of myself to uncoil him, I called to my aid two of my assistants, but the tail 
stuck to the body as if it had been riveted there, and after wrestling with it till 
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ORDER RODENTIA (rft dSn'shl 6). 

The Rodents (gnawers) lack canine teeth, but have 
two upper and lower incisors, fitted to gnaw bark, roots, 
woody stems, nuts, etc. These are long, slightly curved, 

and deeply rooted in the jaw. The 
molars are generally ridged trans- 
versely, and the lower jaw moves 
backward and forward in mastica- 
tion. Most of the order have clav- 
icles, and hence rotary motion of 
the arms, allowing the food to be 
held tg the mouth while gnawing. 
The edges of the teeth are of necessity always sharp, 
since the anterior portions are protected by an intensely 
hard and resisting enamel, while the softer substance of 
the back is constantly being worn away.* 




Skull of a Rodent. 



RODENTIA. 



Clavicles 
rudimentary 



Molar teeth 
without roots. 



Tail short, » 

furry, f ^'^^ 

Taillesa OubtM f^tf. 

bristly. J 

^/°"!;,_ \ Jumping Mcuee. 
thinly haired. I 

TaU medium. . g^^j^ 
X>artially naked. ) 

Tall varying in | ^^^ 
length, scaly. ) 

Tail flattened, i „ 

' J. Beaver, 
Boaly. ) 

Taa long. ) g^,^ 

bushy. » 



fairly exhausted, we gave up, beaten. Such was the wonderful -power in the tail 
of that small animal."— T^mw Tears in the ./wngrfe.— Charles Scribner's Soirs, 1886. 

* If one of the incisors be broken oflP, its opix)site continues to grow, some- 
times curving, in which case at length it locks the jaw, and the wretched animal 
starves to death. 



Clavicles \ _, 

f Molar teeth 
I well developed, f with roots. 
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Fig. 819. 



The Hares are distinguished by two small teeth be- 
hind the chisel-like upper incisors. Flight being their 
chief means of protection, their ears are peculiarly- 
adapted to catch the fainteet rustle, and their eyes to 
glance easily in every direction. When alarmed, they 
stamp with their feet, as if to give notice of danger; 
and, with seeming consciousness of their mimicry, often 
merely squat behind a clod, and, suffering their pursuers 
to run over them, quickly start 
off in a contrary course. They 
generally lie concealed during the 
day, and venture forth only at 
night, seeking their food of grass, 
roots, and tender buds. There 
are several geographical varieties 
in the United States. 

The Northern Hare has in 
summer a tint 6f reddish-brown 
and in winter an impure white, 
makes a "form" of grass, etc., in which it crouches, and 
trusts to its mimicry for concealment. It is a timid 
creature, loving the recesses of the thickest woods. It 

runs with great speed, and has 
been known to clear over twenty 
feet at a single bound. It is 
very fierce, however, and when 
overtaken will scratch and bite 
severely. The Ghray RaWit does 
Hot change its fur in the winter 
to so decided a white as the Northern Hare, or White 
Rabbit, as it is often called. Though making burrows 




lA'put a mer i ca nas. 
Northern Hare, i^^.) 

It never burrows, but 



Pio. 830. 




I^'pw tylvlt\cm. Gray Rabbit.* (A) 



* This aDlmal, the smalleet of the hares, is misnamed in this country, as 
there is no rabbit indigenous to America. 
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Fio. 822. 



Li'pw cam pis' tris. Jack Rabbit ( i^.) 

itself, when pursued, it will also take refuge in those of 
other animals. The Jack Rabbit of Mexico and the 

Western States, is remarkable 
for its big ears. 

The Guinea Pig, originally 
from South America, is do- 
mesticated in all parts of the 
world. Though exceedingly 
quarrelsome with its fellows, 
it is gentle toward other ani- 

Cfd'via cobai'a, Guinea Pig. (i.) mals. 




Digitized by CjOOQIC 



CLASS MAV^ATJAx 



189 



Fig. 823. 



The Porcwpine of Europe and Africa has its back, 
sides, and short tail covered with spines varying from 
three to fifteen or more inches 
in length. All the American 
species have much shorter 
spines; in most not over five 
inches for the longest, and usu- 
ally intermingled with abun- 
dant hair, longer, and thus con- 
cealing the spines. The spines 
are barbed with numerous re- 
versed hooks or prickles, which are easily detached, and, 
once imbedded in the flesh, work deeper and deeper.* 

Jumping Mice are remarkable for their long tails and 
cheek-pouches. They leap away from their enemies in 




Hy8 trix crista' ta. 
Porcupine, Europe. (A.) 



Fig. SSI, 




M'pus hudson'lus. Jumping Mouse. (§.) 



a Zigzag course. 
America. 



There is but a single species in North 



* None of the species can throw their qnills, though all can erect them by 
means of iwwerful subcutaneous muscles. When attacked, the Porcupine, like 
the Hedgehog, rolls itself partially into a ball, and brandishing its tail, stands 
ready for the onslaught. The assailant, with nose, lips, Jaws, and tongue filled 
with the treacherous barbs, soon retreats with a howl of pain. 
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Q9'6my8 luradi'ihiu. Poached Qopher. (|.) 



The Pbvbched Gopher is so called from its curious 
pj^ ggjj^ hair-lined cheek-pouch- 

es. These open exter- 
nally, and are used, not 
for carrying out sand 
from its burrow, but 
for carrying food. 

The common Bxits 
and Mice have naked 
tails; five toes on the 
hind feet ; and four on 

the front, with a sort of wart representing a thumb. 

The Meadow Mouse is known from the winding shallow 

paths it traces in the 

grass around its nest. 

The Deer Mouse dwells 

in the woods, in trees, 

and sometimes in 

houses. Besides being 

arboreal, it is peculiar 

in being partially car- 
nivorous. Because of their singing powers, specimens 

are often domesticated. 



Fio. 826. 




ArvlCSla ripd'ria. Meadow Moiwe. (J.) 



Pig. 827. 



Its adult coloration is locally 
varied, but is always 
some shade of buff 
above, and snowy-white 
beneath, while the 
young are ashy-gray. 
These local varieties in 
color have mainly led 
to the naming of sev- 
eral varieties as differ- 
ent species, with needless confusion in their classification. 




ffespir'dmya leu' cd pus. 
Deer, or White-footed Mouse. ( i.) 
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The Common, or House Mouse and th€l House Bat, 
both originally from Cen- fio. aas. 

tral Asia, are now found, 
through transportation by 
ships, in every part of the 
world.* 

The Musk Bat lives on 
the river bank and in shal- 
low ponds, using its verti- 
cally flattened tail for scull- 
ing. Besides long burrows 
in the river banks, it often constructs winter houses out 
of rushes and 
mud, but always 
near, and some- 
times surround- 
ed by water. 
That they con- 
struct these 
dwellings in the 
fall, as to their 
height above 
the water — oft- 
en three feet or 



Mti8 m&a'c&lita. House Monse. 



rro, 933. 




Mus decumd'nus. House Bat. 



* They are exceedingly clean- 
ly, and, in limited numbers, use- 
ful for their scavenger work and 
destruction of insect vermin. 
When food fails they migrate in 
comxianies to new places. In such 
journeys they often travel long 
distances and cross broad rivers. 
They take with them the old and 
infirm, and Dr. Franklin asserts 
that he once saw a rat leading a 
blind comrade by a twig grasped 
in its mouth. 



Pio. 330. 




Fl' her zi beth' \ cus. Musk Rat (k) 
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Fig. 881. 



more — ^through some foreknowledge on their part of the 
amount of rain-fall during the coming winter, is not sus- 
tained by careful 
observation. 

The Beaver 
was once abun- 
dant in North 
America, but it 
retires before civ- 
ilization, and is 
fast becoming ex- 
tinct in this 
country as it is 
becoming in Eu- 
rope. Its broad 
tail and webbed 
hind feet enable 
it to swim with 

£Ht'£of €^i {It aH' tU, American Beaver, d^.) 

great ease. The 
enamel of its incisors is very hard.* It is noted for its 
Ingenuity in building its habitations.t 




* " The IndlAtiB, before the introduction of iron among them, were accustomed 
to tiBe the^s as chiflela for working wood and horn. A tame Beaver will take an 
Qpplo La its forepaws, and, by dexterously turning and pressing it against its 
iDcleorB, para it as re£Mlily as if the work had been done with a knife."— TFood. 

f If tho place chosen is by stagnant water, the Beaver at once commences 
building on the bank, with lower entrances from the water; but if It is a run- 
iLmg Etream, a large company combine to build a dam, in order to keep the 
water at tho Bamo level. Gtoing up stream they gnaw oflP trees one to twenty or 
more inches In diameter. These they float down to the 6x>ot selected, and, laying 
them cross wise, fill in the interstices with mud and stone which they carry be- 
tween their forcpaws and chin. When the water is high enough to prevent 
freezing to tho bottom in winter, they separate into small f^unilies, and build 
thfiir houses gainst the dam or the adjoining bank. The entrance is beneath 
the water, and the vaulted roof is weU plastered with a thick coat of earth, to 
protect against the wolverine. When they dive they always slap with their tail, 
and ajjgo when upon the toi)s of their houses inspecting them, or about their 
work, Thl^ has given rise to the absurd idea of their rxtAnq^ it for a trowel to 
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Many of the Squirrels have feet formed for an ar- 
boreal life. Such have a bushy tail, which aids them in 
leaping, the hairs spreading out and breaking their fall. 
In the coldest weather they remain in their nests in a 
semi-torpid state, but with the first mild day are gam- 
boling among the trees or skipping along the fences. 
Besides the ordinary vegetable diet, 
they devour large numbers of the 
eggs and young of birds. 

The Prairie Dog is found on the 
prairies west of the Mississippi. It 
has a short, puppy-like yelp, accom- 
panied with a quick jerk of the tail. 
It digs a burrow descending at an 
angle of forty degrees, and having 
a bed of dried grass at the end. 
These burrows are often placed close cfpn'Smys ludovieia'mu. 
together, forming a dog-town extend- °^* 

ing for miles. The animal has a curious habit of stand- 
ing erect on the little mound at the mouth of its hole, 
watching intently, and at the first alarm tumbling down 
into its burrow. That the Prairie Dog tolerates in its 
habitation the presence of the Burrowing Owl and the 
Rattlesnake, is a myth. They are frequently found 
among their burrows, but only to feed upon their young. 

The Striped Prairie Squirrel is beautifuU/ marked 
by thirteen stripes on a ground of reddish-brown. The 
closely cropped ears are a special feature of this genus. 



plaster their buildings, and as a hod to carry the mortar they are said to pre- 
pare. Lewis H. Morgan says : ** He Tises his tail to pack and compress mud and 
earth while constructing a lodge or dam, which he effects by heavy and re- 
I)eated down strokes,— an office not unlike some of the uses of a trowel." They 
lay up food for winter by sinking logs and bark near their houses, but in sum. 
mer feed upon grass, fruits, and roots. 
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distinguishing it from the preceding. It is a beautiful 
western species, hibernating in the iiigher latitudes. 



Fio. 88& 



Fig. 881. 





ThirtoBJi-lliied SqulrrcL* Cf.) 



Ti'mlae strid'tua. Cliipmank. (|.) 



Fie. 836. 



The Chipmunk, or Striped Squirrel, has cheek-pouches 

opening internally outside 
the teeth, capable of car- 
rying away four or five 
acorns at a time. 

The Chray Squirrel is 
the most abundant in 
New England and the 
Middle States, the black 
variety prevailing in 
Western New York.f 

* In Iowa, Minnesota, Wiscon- 
sin, and Northern Illinois this squir- 
rel is iwpuarly known as the Qqpher. 
The true animal of this name is 
given on p. 190. The former \a 
sometimes destructive to crops in 
new districts, but a few i>ails of 
water will drive it out of its shallow 
burrow ; while it fully recomi>ense3 
all its dama£^ by destroying mice 
and noxious insects. 

t Congregating in great nmn- 
SdU'rui carotin in' sis. bers, they venture into tmknown 

OzaySqoiReL Black variety of Gray, (f.) legions in an undeviating oouise, 
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The Southern Fox Squir- 
*rel has the ears and nose 
white, the Western dark or 
black, while the body of 
either may be gray, black, 
mottled, russet, or orange. 

The Flying -squirrel has 
an extension of the skin of 
the flank between the fore 
and the hind legs which, 
with the flattened tail, forms 
a parachute to sustain 
it in leaping from tree 
to tree.* There is prob- 
ably but one species in 
North America, though 
ranging from British 
America to Guatemala, 
but diflfering somewhat 
in color and size. ikiur<^Hirm ^uciv 



Fie. 88& 




S(TO«it'tli Fox SqnirreL (J.) 
Fig. 887. 




ORDER INSECTIVORA (In sSk tlv'6 rA). 

The members of this order are insect-eating, and have 
teeth studded with points for crushing the hard integu- 
ments of their prey. They are plantigrade, with a ten- 
dency to an underground life. Those inhabiting cold coun- 
tries hibernate, as their food fails them during the winter. 

swimming broad rivers (not sailing over on a piece of bark, as fabulously related), 
sweeping through fields and forests, till, the imi)erious but inscrutable instinct 
satisfied, they scatter and find homes. 

♦ It is not flighty since the squirrel can not propel itself in the air, nor even 
sustain itself at the same height. The first impulse being given by its powerful 
hind legs, it descends obliquely, and, just before reaching the point aimed at, by 
an upward movement of the tail and the impetus of its velocityi ascends a short 
distance, and thus alights flat upon its four feet. 
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INSECTIVOROUS. - 



BoDT ABOVB BESET WITH spmEs. TerrestriaL Eedgehog, 

BODT WITHOUT 8PD7EB. 



r TerrefitriaL Bhrew. 
\ Subterranean. Mote, 
\ ArboreaL Ck)lugo, 



Fig. 8S8. 




Hedgehog. (A.) 



The Hedgehog is not found in America. Mingled 

with its hair are prickly spines 
(quills) firmly attached to the 
skin, and so disposed that 
when the animal rolls itself 
into a ball they project in 
every direction — a mode of 
defense which baffles the dog 
and the fox. 

The Shrew's foot is not 
formed for digging, indicating its habit of living above 
ground. It has a long, 
movable snout and 
bristly tail.* 

The Moles are 
adapted to a subterra- 
nean life by having 
small eyes hidden in 
the fur, though capable 
of being brought for- 
ward for use ; acute hearing and smell ; velvet-Uke fur, 

Fio. 340. 



Fie. 889. 




80' rex thomp'sSni, Thompson's Shrew. (^.) 




Skeleton of a Hole. 

* Cats and dogs often kill them, mistaking them for mice ; bnt on aooount 
of their disagreeable odor refuse to eat them. They are exceedingly pfngnadoxia, 
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with the hairs inserted vertically, so as to he smoothly 
in any direction; shovel-shaped paws, with sharp, stout 



Fig. 841. 




Habitation of a Hole. 

nails turned outward, for throwing the earth backward ; 
and cylindrical bodies, allowing rapid movement through 
their tunnels. The Com- ^^ g^ 

mon Mole, notwithstanding 
its scientific name, is ter- 
restrial. In its pursuit of 
worms and insects, it often 
burrows a gallery a hun- 
dred feet long in a single 
night. Generally carnivo- 
rous, it is exceedingly use- 
ful, and should be pro- 
tected by every cultivator of the soil against unreason- 
able prejudice. 

and their fierce combats would be fearful were they not ludicrous from the 
diminutive size of the creature. 




Sod' lops aquat'lcus. Common Mole. 
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Fig. 844. 




OaleopiiM'eue vd'lane. 
Colngo. (A.) 



Oondpia'ra eriitd'ta, Star-nosed Mole, (i.) 

The tunnels and mounds of the Star-nosed Mole are 
often seen in moist meadow lands. The rays on the 

nose are of use as tactile organs.* 

The Colugo (ko la'go) has a mem- 
brane clothed with hair, serving as 
a parachute to support it in a de- 
scending leap from tree to tree, 
sometimes for 100 yards. It is 
noctimial and sleeps suspended by 
the hind legs. 

The Bats are true flying mam- 
mals, the body being adapted to an atrial life. The 
great change is a prolongation of the arms and .fingers, 
to sustain a thin 
membrane used as a 
wing. The thumb 
is left free and armed 
with a strong claw, 
enabling the bat to 
climb walls and run 
upon a rough sur- 
face. It suspends it- 
self, however, when 
at rest with its hind feet. Its molars bristle with points 

* This species is frequently found in mid-winter with its tail swollen with 
fat, probably to be absorbed as food durin^r its partial hibernation. 



Fio. 846. 




Skeleton of a Bat 
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Fig. 346. 



for crushing its insect food. Its flight is that of a bird, 
though fluttering and lacking ease of movement. Dur- 
ing the day it hides in caves, lofts, etc., and commonly 
ventures out only with the 
twilight. Its eye is small 
and apparently of little serv- 
ice, as it flits among bushes 
and intricate passages when 
blinded.* Associated with 
ideas of gloom, it inspires 
universal dread, yet some spe- 
cies render great service by 
devouring noxious insects. 
To capture these it curves 
forward that part of the mem- 
brane expanded between the 
hind legs and tail, to serve as a net. Its flight is un- 
certain and awkward, as ever and anon it dives down- 
ward, apparently making complete somersaults in its 
effort to take the "catch" from the net. The common 
North American Bats are of small size, feed on insects, 
and have the hind legs joined by a transverse mem- 
brane which includes the tail. The following table will 
distinguish the more common genera : 




GeofErey'B Bat. 



Eabs BNOBMOnS. 

Ears of hodbbate size. 
Eabs of hodbbate size. 



Incisors I^tI. Plecatua, 
Incisors _ ~- . Atalapha. 

o — o 

Incisors ^~q . VesperHlio. 

o — o 



* This has led some Zoologrists to think that it. has a sixth sense. It is pro1> 
ably due, however, to its extraordinary delicacy of touch.— -The cry of a bat is so 
shrill that many persons' ears can not detect it, and Homer (Odyssey, 24, 6) com- 
pares it to the cries of ghosts.— The bat is frequently infested with the common 
bed-bug (cl'm^xlectuld'riiis)^ and this fact may answer the question of the despair* 
ing housewife, "Where can the bugs come from?" 
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The Big-eared Bat [P. macrotia] (ma kro'tis) measures 
a foot in alar extent and is of a blackish color. It is 
found in the more Central and Southern States. The 
pio. 847. ^^ -^^^ [Atalapha noveboracensis] 

(a tar& ph& no ve bo ra cSn^sis) is one 
of the most common as well as one of 
the most beautiful of the bats. Its 
bright red coat shaded with white will 
always distinguish it. The Hoary Bat 
Big-eared Bat. [Atalapfui czTierea] (ataraphA cins'- 

rS A) is our largest form, measuring fourteen inches in 
extent, and is quite rare. 

Of the genus Vespertilio (vSs pSr tll'l 6) we have sev- 
eral representatives. The Little Brown Bat is the small- 
est, measuring only nine inches in alar extent. It has 
six molars above and six below. The Silver Black Bat 
has long black hairs tipped with white. It has five 
molars above and six below. The Dusky Bat, of about 
the same size, has only four molars above and five 
below. 

Of the exotic Bats, the Indian Fruit Bat, exhibited 
by traveling shows, is a most familiar form. They are 
of a large size, the body equaling that of a Guinea pig ; 
but are without the sanguinivorous propensities often 
attributed to them. In India they make nocturnal raids 
on the cocoa-nut plantations and mango gardens, destroy- 
ing large quantities of the fruit. On the approach of 
daylight, they retire to the forests, congregate, and sus- 
pend themselves by a single leg to the outspreading 
branches. 

The Vampire of South America has, instekd of a 
stomach, a long pouch for the reception of its food, 
which requires little digestion. Its teeth make a triple 
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puncture, through which it sucks the blood of its victim 
till gorged. The bite, .however, is rarely serious.* 

ORDER CETACEA (sS ta^shl A). 

The Cetaceans are swimming carnivorous mammals, 
and: destitute of hair. They have blow-holes on the top 
of the head, sometimes called nostrils, though it is prob- 
able that the sense of smell is but poorly developed, and 
in some forms it is entirely wanting. The fore limbs 
consist of a shoulder-blade, humerus, radius, ulna, wrist- 
bones, and five fingers. There is no external evidence of 
hind limbs. The tail is horizontally flattened and fluked. 
They progress mainly by vertical movements of the 
horizontal tail, in marked contrast with the lateral 
movements of the vertical tail of fishes. They may be 
classified according to the disposition of the teeth : 



Teeth in both jaws, 
Teeth in lower jaw, 
Teeth wanting:. 



Dolphin. 

Sperm-wJuUe, 

Bight^hale. 



Fig. 348. 




BelU'ga can a din' sis. White Whale, (j^.) DdphVnua dH'phis. dfe.) 

The Beluga (be la'g^), of the Arctic Seas, is remark- 
able when mature for the clear white hue of its skin, 
though when young it is black. 

* Most exaggerated stories have been reiwrted by travelers, as that the Vam- 
pire, winging its silent flight in the darkness, poises itself over the exposed toe 
of an incautioTis sleeper, and i)ainlessly extracts his life-blood, all the while by 
gentle fanning inducing a deei)er slumber, until its victim expires. 
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M&n'6don monde'iros. Narwhal (lioO 

The Narwhal (nftr'whai), or unicorn, has one of its 
upper canines developed into a straight, spirally-twisted 
pole of ivory, seven to ten feet long.* 

The Common Porpoise frequents the mouths of rivers, 
j,jg 35Q often venturing some dis- 

tance up stream in pursuit 
of herring and other migra- 
tory fish.t 

The Delphinus delphis is 
the dolphin t of Grecian 
mythology. 

The Sperm-whale is 
found in deep water in all tropical regions. It is distin- 
guished by forty or fifty conical teeth in the lower jaw, 
which fit into cavities in the upper ; and by a singu- 

♦ This formidable weai)on has been forced through the sides of a whale- 
ship. It can be used only as a means of defense or of plowing up the mud for 
food, as the animal feeds mainly ux>on soft shell-fish. 

t It frequently comes to the surface of the water to breathe, where it 
tumbles and frisks about, presenting an api)eaTance which, with its puffing, has 
given it the name of the Puffing Pig. 

t This is common to all seas, but should not be confounded with the Dol- 
phin of sailors, which in dying displays all the colors of the rainbow— the latter 
being the coryphene (korifS'nB), a true scaly fish. 



Pho ea' na com mUn'is. 
Common Porpoiae. (^.) 



k 
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Fig. 851. 




Skull of a Spenn-whale. 
PhpO'ter ma crO c^' d lu8. 



laxly abrupt snout with blow-holes in front. An immense 
cavity in the head is filled with cells containing an oil 
which hardens into 
spermaceti Ambergris 
(am'bSrgrSs) is found in 
the intestines in masses 
of thirty or forty pounds. 
The food of the Sperm- 
whale consists chiefly 
of cephalopod mollusks. 
To procure these it is 
said to descend into the 
water with its immense lower jaw hanging down almost 
perpendicularly. When a suflScient number are collected 
in the mouth, the jaw closes and the morsels are swal- 
lowed. 

The Oreenland Whale being the one most sought by 
whalemen, is also known as the IHght-whale. Its huge 
mouth is cleft to the depth of ten feet, with a breadth 

of six or eight.* The upper jaw, 
instead of teeth, has slabs of whale- 
bone (baleen) hanging freely, about 
an inch apart. There are often as 
many as three hundred of these on 
each side, and the longest some- 
times measures ten feet ; the outer 
edges being smooth and solid, the inner fringed with 
fibers. In feeding, the whale moves rapidly forward near 
the surface of the water, not with open mouth, but with 
its lower lip dropped down, leaving the baleen exposed. 



Fig. 853. 




Baleen. 



♦ OuTionsly, the throat opening on* of this enormous cavity will hardly 
admit the entrance of the two fingers. As the whale has no teeth, it can there- 
fore eat only very small animals. 
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The water rushes in, carrying myriads of minute ani- 
mals. The great tongue being then raised and the lower 
lip lifted, the water is strained out through the baleen, 
and discharged at the sides of the mouth in torrents,* 
while the food remains, to be swallowed at leisure. 

The whale has a reserve system of blood-vessels, en- 
abling it to remain under water for an hour or more. 
Being an air-breathing animal, it must come quickly to 
the surface; hence its tailf is flattened horizontally in- 

Fio. 858. 




Ba kB' na mya UcH'tuB. Bight Wbale. (^.) 

stead of vertically, that a rapid stroke may throw up 
the head. Its skin consists of interlaced fibers, among 
which the fat is diffused to the depth, in some instances, 
of two feet,t forming the "blubber." A wise Creator 
adapted this thick, non-conducting, India-rubber-like 

* Close observers maintain that the whale in breathing nerer spouts water 
from the nostrils as the ordinary pictures represent. When it rises to the sur- 
face, a foot or more of water over the head is blown away by tbe breath escaping 
from the lungs. This is followed by the vast body of air expelled, surcharged 
with moisture hot from the lungs, which, cooling, changes to vajwr, and in its 
circling descent resembles a shower of spray. 

t The tail has often an area of one hundred square feet, is exceedingly flexi- 
ble, and so strong that the whale can spring clear out of the water "like little 
fish leaping into the air after flies," falling again to the sea with a crash that 
is he€u:d for miles. 

X In other animals, as the hog, the fat lies between the skin and the 
muscles. 
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coating to withstand the tremendous pressure of water* 
and to protect the body from the freezing cold.t 

To kpep the water out of the lungs when diving, 
the blow-holes are provided with valves that, like a cork 
in a bottle, close more firmly the greater the pressure 
outside. 

ORDER SIRENIA (sl rS^nl A). 

The Manatee (man&teo, or Sea-cow, ranging from 
Florida to the Amazons, has the body partially covered 
with hair, the hind limbs absent, and the fore limbs 
flipper-like, with small nails. The nostrils, provided with 

Fig. 854. 



Trich'^chus mdn'dtus. Manatee. (M 

valves, are placed on the end of a large and fleshy snout, 
and the neck is shortened, there being only six cervical 
vertebrae. It frequents estuaries and large rivers, wher- 
ever it finds growing the aquatic plants upon which it 
feeds, hence named an "herbivorous whale." Three spe- 
cies are recognized. Allied to the Manatee is the Jht- 
gong, of Australia and India, and a genus living on the 
coast of Kamtchatka in the last century, but now extinct. 

♦ The whale often descends to the depth of a mile, where, according to 
Scoresby, the pressure upon it is equal to 200,000 tons, and wood becomes so 
water-soaked as not to rise again. When, on being struck, the whale sinks to 
such a depth, the veins being unprovided with valves, the blood leaves the body- 
through the wound in a continual hemorrhage, death soon resulting. 

t This enormo\is bulk of fat is lighter than the water, and gives great buoy- 
ancy, so that the dead body of a whale floats until the layer of blubber is 
"flensed oflP," when it sinks. 
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Fie. 887. 



ORDER PR0B08CIDEA (prO b6s sld'd A). 

The Elephant is the largest of living quadrupeds, 
attaining eight to ten feet in height and 10,000 pounds 
in weight. It roams 
the forest in herds of 
twenty or more, and 
is supposed to live 
over one hundred 
years. The two upper 
incisors are prolonged 
into tusks, which 
serve for defense and 
for plowing up the 
ground to obtain suc- 
culent roots. The 
nose and upper lip are lengthened into a proboscis — ^the 
"trunk" — containing several thousand muscles, which 
permit every conceivable motion; 
while a mobile lip at the end is 

Fio. 858 




Skeleton of Elephant 



Fie. 860. 





a, Tooth of Asiatic Elephant 
6, Tooth of African Elephant 




Section of Elephant's trunk. 



delicate enough to pick up a grain of wheat. This trunk 
enables the Elephant to reach its food, which it could 
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El' H phas qfricd' nits. African Elephant. 

not do with its mouth, on account of its short neck and 
huge tusks. Water may be drawn into the trunk by 
Yte 861. suction, and then, the 

free end being in- 
serted into the mouth, 
the draught forced 
out and swallowed. 
The Asiatic species is 
alone domesticated at 
the present day.* It 

* Its intelligence is some- 
times almost human. It can 
be taught to lay stone wall, 
and to pile logs uniformly, 
rolling them up an inclined 
plane. It is even intrusted 
with the care of young children, the huge nurse being lavish in its attentions, 
and when its charge crawls between its legs, moving with the utmost caution, 
and with its trunk carefully lifting the phild out of the way. Tennant, in his 
work on Ceylon, says : " One evening my horse manifested uneasiness at a sound 
which approached us while we were traveling in the thick jungle. A turn in 
the road soon brought us to a tame elephant, without an attendant. It was 
carrying a heavy timber which it had balanced across its tusks, but the x>ath 




E. in' di CU8. Asiatic Elephant. 



^ 
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has a concave forehead, small ears, and the enamel of 
the teeth arranged in transverse bands. The African 
species has a convex forehead, enormous ears, and the 
enamel of the teeth lozenge-shaped. Both sexes have 
tusks, the male sometimes being six feet long and 
weighing a hundred pounds. 

ORDER UNGULA'fA (ting g a 1ft' t^). 

The distinguishing feature of this extensive order is, 
that the toe-nails form hoofs. Those having the number 
of toes even are styled Artiodactyls, and odd, Perisso- 
dactyls. The Artiodactyls (ftp shl o dftk'tiiz) that chew the 
cud are termed Buminants (r<5b' ml nSntz). The digestive 
apparatus is complicated, since vegetable matter is or- 
dinarily taken as food, and must be considerably changed 
before it can be assimilated by the animal tissues. 

The several genera offer a great range of variety in 
structure as well as in habit; each characteristic, how- 
ever, being dependent largely upon some peculiarity in a 
particular locality. 

being narrow, it was forced to bend its head so as to let the beam pass endways. 
The exertion and inconvenience led it to cry TJrmph 1 TJrmph I in a dissatisfied 
tone, and it was this sound which had alarmed my horse. The elephant, on see- 
ing Tis halt, stopped, reconnoitered us for a moment, flung down the timber, and 
forced itself back into the brushwood to let us -pass. As my horse still hesitated, 
the sagacious creature pressed still farther one side, repeating its cry of TJrmph 1 
in an encouraging tone, as if bidding us to come on. Finally my horse did so 
tremblingly, and when we were by, the elephant came out, lifted the timber, 
balanced it on its tusks, and resumed its march, snorting discontentedly as 
before.'^ 

Mr. Homaday says: "The elephant swims better than any other terres- 
trial quadruped," and in confirmation quotes from " Thirteen Years Among the 
Wild Beasts of India," by Or. P. Sanderson, as follows : " A batch of seventy- 
nine" (elephants) "that I dispatched from Dacca to Barrackpur, near Calcutta, 
had the Ganges and several of its large tidal branches to cross. In the longest 
swim they were six hours without touching the bottom. After a rest on a sand- 
bank, they completed the swim in three more. Kot one was lost. I have heard 
of even more remarkable swims than this."—" Two Years in the Jungle^'''* Chablbs 
SoBiBNEB^s Sons, 1886. 
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The order can be tabulated by a comparison of the 
hoofs and horns : 



o 

z 



Pe ris so dac'tyl. 



Thbsb toes.. 



{ 



Td'pir, 
BMndCiroe. 



.Artiodactyl.. 



FOUB TOES . 



One toe Harae. 

{He carp. 
Hog. 
Mppdpdt'dmus 

Without horns. Camel. 

Horns of solid bones, naked Deer. 

Horns of solid bones, covered \ ^ -u*^w 

with skin. ) 

Horn core only of bone, shell 

persistent. 
Horn core only of bone, shell 

deciduous. 



!• Ox. 



The Tapir (ta'pir) 

Fie. 862. 




TWjiirue americd'nua. (M 

uniform black color 
striking contrast to 
the white back of 
the Indian. 

The Rhinoceros 
has a hard, naked, 
rough skin, laid in 
large folds, and so 
elastic that a bullet 
or spear-hole im- 



links the artiodactyls and perisso- 
dactyls, its fore feet having 
four toes and its hind feet 
three. Flight being its 
only means of defense, the 
head, covered with hard 
skin and shaped like a 
conical wedge, is adapted 
for clearing a way through 
tangled brush-wood. The 

of the South American Tapir is in 

Fig. 863. 




Ta'f^ua bicdl'ar. Indian Archipelaso. (^.) 
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Ehinlbc'iros ur^odm'is. One-homed Bhinoceros. India (A.) 

mediately closes, thus stanching the flow of blood. The 
horn is composed of agglutinized hairs, and being at- 
tached only to the skin, is movable ; when, however, the 

Fig. 86S. 




Mi tide's roe bioorn'is. Two-horned Rhinoceros. Africa. <A.) 
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Fig. a66. 



animal is enraged, it becomes fixed, as though part of the 
bone itself. Individuals attain the weight of 6,000 poimds. 

Closely allied to the 
Rhinoceros in structure 
is the Hyrax (hrrSks), 
the only genus of the 
order Hyracoidea (hi- 
ra koid'S 6). The Darrir 
an (dam' an), in its va- 
rious species, is a rab- 
m'r<^ ^la'cu.. Daman. (|.) u\rVikQ auunal, found 

in Syria, Mozambique, and Southern Africa. A timid 
creature, it hides in the clefts of the rocks, and is, doubt- 
less, the Coney (ko'ni) of Scripture (Proverbs xxx. 26). 





Skeleton of Horse. 

Animals allied in structure to the Horse have a 
single hoof* to each foot, the leg being so constructed 

* This specialization not being often considered, what are more properly 
the wrists and ankles (c) are generally six)ken of as the " knees." 
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E'guua cabdl'lus. Horse. 



as to allow the toes only to reach the ground.* Strictly 

herbivorous, with upper and lower incisors, they seem 

designed to crop after 

the ox, and in their turn 

to be followed by the 

narrow-jawed sheep 

with the cleft upper lip, 

enabling it to nibble 

where neither of the 

others could thrust its 

wide mouth. 

The Horse has been 

so diversified by domes- 
tication as to defy all attempts to trace its origin.f It is 

adapted to constant movement by having a simple stom- 
ach without a gall blad- 
der, which permits un- 
interrupted digestion. 
Changing its coat of hair 
to suit the season, it is 
easily acclimated ; in trop- 
ical regions the hair re- 
maining short and sparse ; 
in colder, lengthening to 
three or four inches, and 
thickening so as to be- 
come almost woolly. 
The Ass is generally employed by the peasantry 

throughout the East. Feeding upon coarser herbage 

* The earlier fossil si)ecies had five, later ones four, and still later, three 
toes, two of which api)ear in our one-toed form, by the so-called splint bones. 

+ Careful research proves that there is not a distinctive Arabian breed- 
oftentimes considered the parent of the horse— any more than there is a Fer> 
Bian or an English one. 



Fia. aea. 




E'guM ds'i nu8. Wild Asa. (^.) 
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than the horse, and being more patient under abuse, it 
is better adapted to be the slave of the poor.* 



Fw. sm 




E' guus zi bra. Zebra. (^ ) 

The Zebra (z6'br6) is the most elegant of quadrupeds, 
but all attempts to domesticate it have failed. 

The Peccary belongs to 

Pig. 871. . T x t. 

the warmer regions of the 
New World. There are but 
two species, the Collared 
and the White-lipped— the 
former living in families f 
and the latter in large 
herds, which in their mi- 
grations are very destruc- 
tive to the crops. When wounded they are very fero- 
cious, and all the rest will fight for the wounded one. 

» It is common in European cities to see these animals driven every morn- 
ing to the door of the sick, where they are milked 

t The whole company of twenty or more are accustomed to back singly 
into a hollow log to sleep, the last one acting as a sentinel. This one being shot, 
the others successively take its place, so that, if skillfully managed by the 
hunter, the whole number may be captured. 




Dlcdlp'lea torqud'ttu. Peccary. 
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The Hog'a skull is adapted to rooting in the ground 
for food. The lower canines project nearly horizontally, 



Fig. 872. 




sua acru'fa, WUdBoar. (A) 

and being sharpened by friction upon the upper, con- 
stitute formidable weapons. 

Fig. 874. 
Fig. 873. 




Skull of Hog. 



Skull of Bablrosa. dV) 



The Wild Boar of the Old World is the parent of the 
domestic varieties and of the wild hogs of the New. 
The Bdbiruaa (ba bl r<5&'s6) found in Borneo, has its long 
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upper canines recurved in a semicircle, thus serving, 
as the animal rushes through the bushes, to protect the 
eyes. 

fite. 875. 




SOs ba U ru'sa. Babirasa Hog. (^.) 

The Hippopotamus of Africa is semi-aquatic, with 
horizontally-projecting lower incisors and strong vertical 
canines. A greedy feeder, it sinks to the bed of the 

Fie. 876. 




%m 



^^>^'^ 



HlppopdtdfmiB amphWlw. Hippopotamtus. (^o.) 

sluggish stream, where it can remain six or eight min- 
utes, digs up a quantity of aquatic vegetation, rises to 
the top, and, washing the mass, devours it while leisurely 
floating on the surface. It dredges the rivers, keeping 
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Pig. 877. 



Open the channels, so apt to become filled with the lux- 
uriant growth of that tropical region. 

The remaining Ungulates (Ong'ga latz), from the fact 
that they chew the cud, are called Ruminants. As these 
animals are largely preyed upon by carnivorous animals, 
and as mastication is a work of time, they fill a large 
stomach-reservoir by rapid grazing, re-chewing its con- 
tents in a place of security. The stomach is divided into 
four compartments. The food 
passes without mastication in- 
to the rumen (rc5o'm6n) [p], 
next into the reticulum (rs- 
tik'a mm) [&], thence back 
through the oesophagus (e s6r- 
a gus) [o] to the mouth, where 
it is masticated ; then down 
the oesophagus a second time 
into the leaflet [/], and thence 
into the caillette (ki'yet) [c], 
or true stomach. The mech- 
anism by which the food goes 
through the same orifice at the bottom of the oesophagus, 
at one time into the rumen and at another into the 
leaflet, may well create surprise. The oesophagus is con- 
tinued below in a tube [c a], with a slit on the under 
side whose lip-like edges shut water-tight, forming a pas- 
sage from the oesophagus to the leaflet. If, however, the 
mouthful of food swallowed be large and solid, as it is 
when first eaten, it distends the tube, and, separating the 
edges of the slit, falls into the first stomach ; but if it 
be soft and pulpy, as it is after being re-chewed, it does 
not force apart the edges of the slit, and so reaches the 
third stomach. Here it undergoes further preparation, 




stomach of a Raminant. 
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Fig. 878. 



and passes directly into the fourth stomach, where the 
actual process of digestion is carried on. The mechanism 

for conveying the un- 
chewed mass in the first 
stomach back into the 
mouth also depends up- 
on the lip-like tube. The 
contraction of the walls 
of the rumen forces por- 
tions of the food into 
the reticulum; in turn, 
the contraction of its 
walls crowds a part against the outside of the lips, which, 
opening, pinch off a portion, and, compressing it into a 
ball, present it to the oesophagus, the fibers of which, 
contracting successively from below upward, push it for- 
ward into the mouth 




Skeleton of a Camel. 



Fie. 879. 



Fie. 880. 





Foot of a Camel. 



WateMiellB of Camel*8 Stomach. 



Each foot of the Camel is provided with two toes, 
united nearly to the point by a callous sole. In drinking, 
water passes directly to the second stomach, which, on 
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becoming full, allows the overplus to reach a series of 
cells along the upper part of the first stomach. The 
contents of these latter is drawn on to supply the moist- 
ure necessary for digestion. 

The family is tabulated as follows : 



CkinO'lus dfwn4dd'Hu8. IMm'edXry. 
Two hnmpB. Cana'ltu baetriU'mu, Bactrian Camel. 



ToBS SBPAXATED. Without hump. AucM'tAa Ua'mA. IMk'mh, 



The Dromedary is peculiarly adapted to sterile regions. 
Its long neck, incisors and canines in both jaws, prehen- 
sile, cleft upper lip, and narrow cheek-bones, enable it to 
crop its food of thorny bushes by the wayside without 



Fie. 881. 



Cana'lus drom e dd' ri vs. Dromedary. {M 

retarding its speed ; its hairy nostrils, which close intui- 
tively, protect it from inhaling the particles driven by 
the simoom ; its broad, cushioned foot prevents its sink- 
ing in the sand ; its many-celled stomach enables it to 
go three or four days without suffering from thirst, and 
the gradual absorption of its fatty hump a still longer 
time without food ; its callosities on the breast and joints 
permit its kneeling on the hard sand without abrading 
the skin ; its projecting eye, sheltered from the sun by 



Digitized by CjOOQIC 



220 BRANCH VEBTEBRATA. 

an overhanging bony arch and long-lashed eyelids, and 
with the sight habitually directed to the path, gives sure- 
footedness.* 

Fig. 8fe. 




Cana'ltu bactrid'nus. Bactrian Camel. iM 

The Bactrian Camel has two humps, and is adapted 
by its more abundant coat to the colder climates, as the 
Dromedary is to the warmer. It is a native of Central 
Asia, where it is still found wild, though it is a disputed 

* The Camel, poetically called by the Arab the " ship of the desert," constituteB 
his wealth. Its milk, and often its flesh, furnishes him food ; its skin, leather ; its 
hair, clothing ; its excrement, fuel ; and, in an extremity, the water in its stomach 
will save his life. It wiU carry 600 and evfen 1000 lbs. burden. A swift dromedary 
will travel 10 miles per hour for 20 hours on a stretch. Its gait has a i)eculiar 
swinging, jerking motion, that is terribly trying to the novice. Its disposition is 
said to be naturally gentle, but the brutality of its drivers often renders it ugly. 
Thus says a traveler : " Watch it when it is being loaded. See its keeper strug- 
gling frantically, and making it kneel only by sheer force, and when down, keep- 
ing it there by tying neck and fore legs together tightly. Hear it grumbling in 
deep, bubbling tones, with mouth savagely opened as each new burden is laid on 
its back, liook how it refuses to rise until a i>art is removed ; then see it get up 
—a great, brown mountain, still groaning and bubbling— ajid dash to and fro, 
shaking off beds, furniture, and trunks, in a shower. Mark it, subdued by blows, 
march through the day, occasionally biting at a passer-by, and at night kneel 
to have its load removed, grumbling as ever. Certainly not the picture of our 
ideal patient animal ! " 
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question whether such may not be runaways from a 
Pn, 383 state of domestication. 

Importations of Drome- 
daries into the South-west- 
ern States, a quarter of a 
century ago, and subse- 
quent neglect of them, has 
resulted in their reverting 
to a feral atate, and be- 
coming numerous in cer- 
tain localities. 




A Caravan. Camels being loaded. 



The Arabs have cultivated different breeds of Drome- 
daries as they have horses, and with reference tp the 
same characteristics, — speed and burden-bearing. 
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The Llcmia, representing the camel of the New World, 
is of small size and has no humps. To adapt it to its 
home in the Andes, its cushioned toes are completely- 
divided, and its nails project so as to hook downward, 
and give it a jsecure hold among the crags. 



Fio. 885. 




AucM'nia Ud'ma. Llama. (^.) 



Foot of ] 



The Deer family have solid, deciduous horns, which 
are cast annually, and at each renewal grow larger and 
more branching. In the adult, the horns first appear as 
cartilaginous outgrowths, and remain covered by a vel- 
vety skin. This is suppUed with blood-vessels, until the 
ultimate branches are formed. Ossification now begins, 
and the arteries are constricted by a circular bur of bone 
round the base of each horn, which in its growth gradu- 
ally shuts off the blood, that it may not by a sudden 
stoppage rush to the brain and produce ai)oplexy. The 
velvet, now deprived of its nourishment, soon withers, 
and is rubbed oflf, leaving the white horn beneath. 
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The family may be classified into genera by the 
conformation of the antlers. 



a: 

LU 
O 



1 



' COKIC^L. 



Palmatbd. - 



' Bending forward. 

Bending backward. 

Moderately at tips. 

Broadly at tips. 
, Broadly. 



Cer^ vus vir gw I d' nus* Deer. 

dr'vw capr^blus. Boebiicir. 

Cir'vfu can a din' sis. 



Cir'vus dd'ma. 

\ SOnff'lfer cdr'l bou. 
I Bd,ng'\fer tardn'dus. 



-M'Os tnM'chis, 
Horns not developed Mbt'chw moet^^'erw. 

Fio. 886. 



Wapiti 

iFallow Deer. 

Caribou. 
Beindeer. 

Moose. 

Musk Deer. 




Cir'vua dH'ma, Fallow Deer. (^.) 



The Fallow Deer, so called from its tawny brown 
color, is the domesticated species of the English parks. 
A large buck takes the lead of the herd, and suffers 
none but a few favorites to approach his regal presence. 
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The Virginia Deer is the common Deer of the United 
States. It differs in size according to locality, the South- 
ern specimens being smaller.* Its antlers bend forward, 



Pts. 387. 



''>??1^ 




ff: ^'^fe 



p^|i<fe^iSa^ 






dr'vus virgin id' nu8. Virginia Deer. (M Deer Fighting. 

with varying prongs. The males while fighting some- 
times interlock their antlers, and unable to release them- 
selves, perish miserably. The spotted young are called 
Fawns, and may be easily domesticated. The sagacity of 
the Deer is shown in taking to the water when hunted 
with dogs, its greater height giving it a footing, while 
they, compelled to swim, are comparatively helpless. 

♦ The Deer is a great destroyer of rattlesnakes, cutting them to pieces, by 
alighting upon them with all four feet.— Its skin is tanned by the Indians by 
pounding in a solution of its own brains, and is known as "buck-skin." 
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Cir'vus capr9'6lu8. Roebuck. (A.) 
Pig. 389. 




Oifms canad^n'Hs. WapiH (M 
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The Roebuck (rO'bCik), marked by its white haunches, 
is the smallest of the British Deer. Its short, straight 
horns are divided into three branches. Unlike other deer, 
it pairs for life, and lives in familiea 



Fie. 890. 




Fio. 891. 



BOn^'lfer tardn'due Beindeer. (A.) 

The Wa^ti (wftp'l tl), or American Ulk, a congener of 
the red deer or stag of Northern Europe, has long, branch- 
ing conical horns, sometimes 
six feet apart at the tips. 

The Beindeer* has widely- 
spreading hoofs, as a special 
provision for traveling on 
the snow; while to give a 
secure hold upon the crags, 
the toes of the closed foot 
Hoof of Reindeer, dosed and open. are firm and pointed. In 

♦ The Caribou (Jtdr^il)Sb) of North America is by some considered identical 
with the Reindeer of Lapland, and, if domesticated, would doubtless, in a few 
generations, show as many varieties. 
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summer, it subsists upon Arctic shrubs, and in winter, 
upon moss, which it detects under the snow by its keen 
smell, and digs up with the palmated tips of its antlers.* 



Fio. 892. 




APiOB mcH'Ms, Moose. (^.) 

The Moose^ once abundant in the northern parts of 
North America, is now becoming extinct. Its broad, 
palmated horns, weighing fifty to sixty pounds, are used 
in bending down boughs and plowing up the snow. The 
tender branches of small trees are often obtained by the 

* Harnessed to a Gdedge, with only a collar and a trace passing between its 
legs, and goided by a single rein attached to its neck, the Beindeer easily draws 
its master over the snow a hundred miles a day. It has been known to ran 
nearly 19 miles in an hour and 150 in 19 hours. To the Laplander, it is at once 
horse, cow, and sheep. Its horns supply tools ; its hide and hair, clothing ; and 
its flesh and milk, food. Without it Xiapland would be uninhabitable. The 
Inhabitants reckon their wealth by their reindeer, as the Arabs do by their 
camels. A rich Laplander owns one thousand or more. 
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animal's riding down the main stem. For defense it re- 
pj^ ggg^ lies upon its horns and 

rapid blows with its 
fore feet, a stroke of 
which has been known 
to kill a wolf. Its pace 
is a quick trot, the feet 
being lifted so as to pass 
over fallen trees or oth- 
er obstructions without 
apparent change of gait. 
The Musk Deer of Thibet has no horns, the male 




j£d. chus mo8ch\f'inu. Musk Deer, (^.j 




flkeleton of a GiiafE^ 
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having two sharp projecting upper caninea It furnishes 

the musk of commerce, which it secretes in a kind of sac. 

The Giraffe (^Iraf) inhabiting the arid regions of 

Africa, where herbage quickly disappears after the rainy 



Fie. 80S. 





OiiafFe^s head from tbe back. 
Pio. 897. 




Oatndopdr'ddHa gird/'/a. Giraffe. iM 



Head of a Oiiaffe, ehowing toDgne. 



season, is adapted by its long neck* to browse upon the 
branches of trees. There is an apparent diilerence in the 
length of the fore and hind legs ; but the heads of the 
humerus and femur are on a level, and the great height 

of the fore-shoulder is caused by the length of the scapula 

• 

• Seven— the typical number of cervical vertebrse for all mammals— is not, 
however, varied from. 
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Fto. 806. 



and the spinous processes of the vertebree. As its greatest 

enemy is the low-crouching 
lion, that usually springs upon 
its prey from behind, its eye is 
so placed on the side of the 
head, that it can see backward 
as well as forward; and, as 
the danger is from below, 
while its food is above, the 
sensitive tufts on the tips of 
its skin-covered horns indi- 
cate, as it stalks among the 
trees, the presence of leaves 
overhead. Its chief reliance 
for defense is on rapid and 
powerful kicks — sufficient to 
break the skull of a Uon. The 
tongue is prehensile and capa- 
ble of lateral expansion, as 
well as of great elongation. 
Its colors harmonize with the 
branchless trunks among 
which it stalks.* 

The Ox family includes 
those ruminants which have 
the horns covering bony cores 

as shells, which, with a single exception, are persistent. 

Usually the females, as well as the males, are thus armed. 

• " In the coae of the Q-lraffe, which is invariably met among venerable fop- 
este, where innumerable blasted and weather-beaten trunks occur, I have re- 
peatedly been in doubt as to its presence, until I had recourse to my spy-glass ; 
and on referring the case to my savage attendants, I have known even their 
optics to fail, at one time mistaking these dilapidated trunks for camelopards 
{Jed mil'dpardz) and again confounding refiJ camelopards with these aged veterans 
of the forest."— C%<mw4nflrV Adventures. 




GirafE6s feeding. 
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Great range in variety of form and habit is exhibited. 
The Domestic Ox 




Fio. 899. 

evinces no trace of its or- 
igin, or that of its numer- 
ous varieties. Endowed 
by the Creator with in- 
herent qualities adapting 
the genus to easy accU- 
mation, it is every-where 
found the companion of 
civilized man. There are 
in this country three 
noted breeds, each distin- 
guished for peculiar ex- 
cellencies.* 

The Short Horriy or 
Dv/rham^ from Durham County, England, is pre-eminent 
for beef. The Jersey^ from the island of Jersey, is un- 

Fio. 401. 



Skeleton of a Cow. 



Fio. 400. 




Teeth of Herbivora. 




B68 tau' rua. Short Horn. 

rivaled for the quality, and the Ayrshire (aiyshlr), from 
Ayrshire, Scotland, for the quantity of its milk. 

♦ A careful study of Pigs. 401, 402, and 403, will clearly define the points of 
distinction in these varieties, and enable the student to identify each in a herd or 
at a Pair. 
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Jersey. 



A wild breed, pure white 

Fio. 408. 




in color, but with red ears 
and brown muzzle, is 
still preserved in the 
park of Chillingham, 
England. 

The Bison (brs6n) is 
the only bovine (bo'vin) 
[note generic name of 
family], except the Musk 
Ox, indigenous to this 

in immense herds over the 



Pig. 404. 



Ayrshire. 

country.* Originally ranging 
greater part of 
North America, it 
is now said to be 
found only in the 
southern portions 
of British Colum- 
bia; except a 
small herd pre- 
served in Yellow- 
stone Park by or- 
der of the Govern- Bda ameri ca'nus. Biaon. Uo.) 

* Having the distinctive hump on the fore-shoulders, it is a true Bison and 
not a Buffalo, as it is generally called. 
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Fig. 405. 



ment. The old males sometimes weigh nearly a ton, and 
though so bulky, are nevertheless fleet. Their short, 
slightly curved horns are 
used for defense and for 
tearing up roots and 
furrowing the 
snow in search 
of food. 




Hunting the Bison. 



The Bison is easily domesticated if taken in hand 
sufficiently young, as proven by the attempts now being 
made in that direction by the warden of the State 
Prison, at Stony Mountain, Manitoba. 
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Fio. 406. 



The Indian Buffalo, originally an inhabitant of South- 
ern Asia, though an animal quite different from the 

docile ox, has, through 
the agency of man, be- 
come distributed as a 
beast of burden, to the 
Pacific on the east and 
the Atlantic on the 
West. Through neglect 
it has become semi-wild 
in many localities of 
Southern Europe, yet it 
may often be seen with a ring in its nose, slowly toiling 
about the Italian towns, and even in the Campagna of 
Rome. 

Fro KT 




B68 bahdhu. BufEalo. 




i?^ griin' ni ens. Yak. (^.) 

The Tak (yfik), or Grunting Ox, is found both wild 
and domesticated in Central Asia. Its characteristics are 
so modified by subjugation as to produce many tame 
varieties; but its great development of hairy covering 
proves its adaptation to the colder climates. 

The Zebu is a beast of burden on the eastern coast of 
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Africa, in the Indian 
Archipelago, and 
throughout Southern 
Asia.* 

The Chamois 
(shftm'm:j^) inhabits the 
Alps, living in small 
flocks upon the giddy- 
heights where the eye 
can scarcely detect 
a standing-place. 
Springing diagonally down an almost perpendicular rock 

Pie. 409. 




B6e \n'dicu8. Zeba. 



iM 




AniU'dpe rup^eS'prd. Chamois. (^.) 

• It is not a Bison, though it has the distinctive hump, for the Bison's consists 
of muscles that move the head, while the hump of the Zebu is composed of fat. 
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and striking the face of the cliflf three or four times 
with its feet, it will land securely at the desired point.* 

At a suspicious sound, a flock will 
stand for an incredible time as 
quiet as the rocks around them; 
but at a signal of danger from 
the sentinel, all are away with 
the speed of the wind. 

The Gazelle (g^zfiio has an 
elegant form; black, round, and 
thick horns; large, dark, and lus- 
trous eyes ; f and a swiftness so 
great that the greyhound can not 
overtake it, unless it halts through curiosity to face the dogs. 
The Koodoo (kc5&'d(5&) is characterized by its curiously 




A. ddr'cas. Gazelle. (^.) 



Via. 411. 




A. ku da. Koodoo. (^.) 

twisted horns. It inhabits South Africa, and is exceed- 
ingly handsome and graceful. 

• Though Chamois-hunting among the Alpine fastnesses is attended with great 
peril, so that in one instance, father, son, and grandson, successively perished 
in the pursuit, yet the occupation is so fascinating as to be rarely relinquished. 

t These are so proverbially beautiful as to give rise to the exi>ression " gazeUe 
eyed." (See Moore's "Lalla Rookh." — " The Fire Worshipers.") 
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The Onu (na), [Common and Brindled\, resemlples the 
horse, buffalo, and deer. It is, however, a bovine antelope.* 



FlO. 412. 




Pio. 418. 



A. gwa. QniL (AO 

The Oryx (o'rlks), or Gemsbok (ggmz'bak), is sometimes 
called the ^' TJniccyrn^^ as its 
straight horns, seen in profile, 
so exactly cover each other as 
to seem but one. It is the 
only antelope that defends it- 
self against the lion ; receiving 
its enemy on the point of its 
sharp horns, which serve as 
natural bayonets. 




O'ryx. 



* " Onus live in herds, often mixing with. 
Ostriches, Zebras, and Oiraffes, in one great 
mass. When alarmed they spring up, and 
whisking their long white tails, pursue one another at full speed, pawing, kick, 
ing, and the bulls fighting and tumbling down at every shock. This strange 
conduct has given them the name of Wildebeeste, among the Dutch settlers. 
Gnus are so timid, that at the first sight of a strange object, they wiU set off 
as if half-crazy with fear, but their curiosity soon leads them to return to in- 
spect it, though at the risk of their lives. A hunter, by merely tying a red 
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Pifl 4U. 




AntUocd'pra americd'na. 
Prong-horn. (^.) 



Unlike those of other Antelopes, the horns of the 

Prong - horn are deciduous. 
The core, however, is not 
exposed, but is protected by 
a growth of stiff hairs. 

The Mountain Goat is ex- 
tremely rare, though some- 
times found on the higher 
slopes of the Rocky Mount- 
ains. It has small, jet black, 
ringed horns, and long white 
hair. 

The Mountain Sheep, 
found wild on the Rocky 
Mountain slopes, has a con- 
vex forehead, horns directed backward, then spirally for- 
ward, and two kinds of hair, one being crimped. It feeds 
on grassy knolls surrounded 
by craggy rocks, to which it 
retreats when attacked by 
wolves Its horns sometimes 
grow so long and curve so far 
downward and forward, that it 
can not graze on level ground. 
It was formerly supposed to 
inhabit only the higher and 
more inaccessible cliffs ; but 
more recent explorations have 
found it at home in the Bad Lands about the sources of 
the Missouri and Yellowstone rivers. 



Fra. 41B. 




AplocS'rw montd'nus. 
Mountain Goat 



handkerchief to the muzzle of his gun, has thus enticed a herd within musket 
range. He must look out, however, lest they charge down upon him so savBgely 
as in turn to put him to flight."— TToorf. 
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Pio. 417. 



O'vis m^td'na. Mountain Sheep. (^.) 

The Domestic Sheep exhibits no less than forty well- 
marked varieties, and yet so shading into one another, 
that all have doubtless 
originated from a com- 
mon stock.* Its sharp, 
chisel-like incisors and 
cleft upper lip enable 
it to bite closer than 
the Ox, and thus pro- 
cure sustenance where 
that animal would 
starve. The Goat, in 
defending itself, rears upon its hind legs, and comes 
down head first upon its opponent with the weight of 

♦ The influence of climate is remarkably shown in the tendency of the Merino 
breed to develop an additional pair of horns when transferred from Spain to 
Peru. A breed found in Syria have tails weighing from seventy-flve to a hundred 
poxmds. 




O'via a' ties. Sheep. 
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its body; the Sheep runs forward and butts with the 
combined force of its weight and impetus. 



Fio. 41& 




Fig. 41 & 



Cd'pra i'bex. Ibex. (^.) 

The Tbex differs from the Goat in having longer and 

stronger horns, with 
two longitudinal 
ridges instead of one, 
and their transverse 
markings knotted. 

The Chat, notwith- 
standing its diversity 
in form, color, shape 
of horns, and in fine- 
ness of hair — which in 

Od'pra <Bffa'gru8. Goat {^,) 

some species approxi- 
mates wool — ^possesses characteristics bringing it into the 
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Fio. 420. 



unity of a genus. It is an indiscriminate feeder, thriv- 
ing upon many plants that are poisonous to other rumi- 
nants, and thus serves in the great creative scheme to 
diminish weeds that would become excessive in grazing 
districts.* It is the 
cow of the European 
peasantry, a pair 
often yielding half 
the support of a fam- 
ily. 

The Goat inhabits 
the lower stage of 
mountain slopes, the 
Chamois, the middle, 
and the Ibex, the 
highest.! 

The Musk Ox, so 
called from the flavor of its flesh, inhabits Arctic North 
Araerica.t It feeds on grass and lichens. The horns 
widen at the base, so as entirely to cover the crown of 
the head. 




O'vibos moacM'tus. Musk Ox. (^.) 



ORDER CARNIVORA (kftr nlv'6 rA). 

To this order belong those animals which are flesh- 
eaters. While some, like the Lion and Tiger, are strong, 
agile, and with the special senses highly developed, others, 

♦ It prefers steep and solitary places, leaping singly, or even when two are 
tied together, across frightful chasms, and always alighting in concert at the de- 
sired spot. If two meet in a narrow path, one will lie down and the other walk 
over its back.— Cashmere shawls, kid gloves, morocco leather, goatVhair wigs, and 
rock venison, are luxuries derived from these humble but useful animals. 

t The story of the Ibex throwing itself from lofty precipices and landing upon 
its horns is considered a myth, though often reported by the earlier Naturalists. 

X The Esquimaux htmters will attack this irritable animal with only a knife, 
and turning around quicker than it can wheel, stab it to death. 
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like the Walrus and some of the Seals, are timid and 
vio.421. retiring, falling an easy prey- 

to their enemies. 

Among their anatomical pe- 
culiarities are (1), their denti- 
tion, marked by long, sharp 
canine teeth, the last molar 
Skull or a carnivorous Animal. ^^ ^^^^i side, above and below, 

being larger and sharper than the others, used for crush- 
ing bones, and known as pi^. 422. 
the "carnivorous tooth"; 
and (2), their feet, which 
are, in the more typical 
forms, provided with toes 
armed with sharp claws. 
These anatomical pecul- 
iarities afford the basis 

of a classification. skeleton of a Uon. 




o 

> 

z 
q: 

•< 
u 



— , - — -, ? — ? t ClawB non-retractile. 

-r 4 — 4' 2 — 2} 

^, k'^^' 1^2 !" Claws non-retractile. 

^, t— — ^1 ^—-t !■ Claws non-retractile. 

-1 4 — 4 3 — oj 

1 Q 2 — 2 1 

-4, % — ^, % -^y Claws non-retractile. 

-1' 3 — 3' 2 — 2) 

^, ~^, J— t !■ Claws non-retraotile. 

-X 4 — 4 3 — 3) 

^, 5—- o» -i" t (■ Claws non-retractile. 

- X o — o X — X ) 

-1, 4"zri» 2 — 2 \ Claws semi-retractile. 

-1 2 — 2 2 — 2i 

-r , o_o ^ rrri \ Claws retractile. 

^ (.indefinite Claws on i)oeterior feet only. 

^ I J rEtr \ Claws on posterior feet only. 

i - I m^^ty |5|}Claw8 on all the feet. 



Baccoon^ox, 

Saceoon. 

Bear. 

Weatd^ etc- 

Dog^ etc. 

Hprna. 

Civ'et, 

lAon^ etc 

Walrus. 

Eared SeaL 

Seal, 
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B&s'sdrU aslU'ta. Raccoon-fox. 



The Baccoon-fox of Mexico, and the south-west por- 
tions of the United States, is raccoon-like in appearance 
and habits, but differs 
in the length and size 
of its banded tail, and 
its more arboreal life. 
The California miners 
make it a domestic pet. 
The Raccoon is the 
only representative of 
its family in the United 
States. It derives its 
specific name from its habit of dipping its food in the 
water before eating. Though its entire foot is naked, 
yet in walking it does not bring its whole sole to the 
j^ ^^ ground. Omnivorous 

in its food, it is, ac- 
cording to circum- 
stances, a fisher, a 
hunter, a trapper, a 
reaper, or a fly-catcher, 
having the instinctive 
cunning of the fox, 
the inquisitive med- 
dlesomeness of the 
monkey, the greedi- 
ness of the bear, and the slyness of the cat. 

The Bear is a typical example of a plantigrade (see 
Glossary). The entire sole of the foot applied to the 
ground ; the broad flat crowns of the molars ; large, 
curved, non-retractile claws ; smooth tongue ; mobile nose; 
circular pupils, and short tail, exhibit such variations 
from the strictly carnivorous animals as betoken different 




Pro'cpon U>'tor. 
Raccoon, or Common **Coon.*' dV.) 
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habits of life. 



Fig. 4S6. 




Of Side view of Beards npper jaw. 
6, Top view of Beards lower jaw. 
r, Side view of jaws shut 



Skeleton of a 

Bears are carnivorous only from necessity, 
their preference being for roots, nuts, 
honey, and even insects. Neither 
species will ordinarily attack a man, 
and the traditional hugging to death 
of their victim, started probably 
from their habit of holding their 
prey, as a pig for instance, between 
their fore-paws and breast, and walk- 
ing off with it, for a short distance, 
on their hind-legs. The single Amer- 
ican genus is thus tabulated : 



Tbbbestbial and "[ 

ABBOBEAL. [■ Soles of the feet naked. ■ 

Tbbbestbial only. J 



' Ur'sus a mer i cd' nu8. Black Bear. 
^Ur'sus hortV/ilis, Grizzly Bear. 



Mabttime. 



( Soles of the feet covered i __ , _, __ .^ _, 

< .^, , . y.Ur^etu maria'mua. White Bear. 

i with hair. ) 



While the following species is limited to the Rocky 
Mountain regions, the Black Bear, under a variety of 
names, is distributed over North America. It feeds on 
berries, acorns, and succulent vegetables ; and will occa- 
sionally raid the farmer's pig-sty. It is also known to 
climb trees for honey, of which it is very fond. In the 
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Vr'sus a mer i ca'nus. Black Bear. 

colder latitudes it passes the winter usually in a hollow 
log, hibernating. It has a habit of sucking its paws even 
in the summer for hours at a time, with a peculiar 
grunting noise. 
The Orizzly 
Bear, so called 
because of the 
intermixture in 
its fur of grayish 
hairs with black 
and brown, is 
the most fero- 
cious of the 
North Ameri- 
can Carnivora. tr'sua horrWllU. Grizzly Bear. (A.) 
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Its sharp, powerful claws, often five inches long, move 
independently of one another, and, when the animal 
strikes with its paws, cut hke so many chisels. Its 
strength enables it to drag off a bison ; and when acting 
on the defense is considered the most formidable animal 
of the New World. 

Fie. 4S8. 




Wmi mariU'mtis. White Bear. 



The Polar Bear is the largest member of its family. 
It feeds on seals, fish, and walruses, which it pursues in 
the water, swimming and diving with great skill. To 
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secure a firm footing on the ice, the soles of the feet are 
thickly covered with long hairs. It passes the winter 
months without hibernating. 

The Weasels are greatly diversified in size, habits, 
color, etc. The more typical have fine fur, short legs, 
and slim, flexible bodies, which enable them to pursue 
their prey through small openinga. Nearly all have 
glands secreting a disagreeable odor. Differences in 
dentition and manner of walking afford a means of tab- 
ulation. 



Aquatic Teeth = 36/ 



Otter. 



Tbrbestbial. • 



Seml-digiti^aide. 



Digitigrade . 



r Teeth = 31. 


Skunk, 


Teeth = 31. 


Badger. 


Teeth = 38. 


Wolverine. 


w Teeth = 31. 


Mink. 


' Teeth = 34. 


Weasel. 


Teeth = 38. 


Fisher. 


, Teeth = 38. 


Sable. 



Pig. 480. 




LU'tra can a din' sis. Otter. CV-) 

The River-otter has but one species in North America, 
though it ranges from Hudson's Bay to the Gulf of Mex- 
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ico. Its webbed feet exhibit an approach to the amphibi- 
ous mammals. The peculiar position of its eye enables 
it, with a slight motion of the head, to see the fish on 
which it preys, whether swimming above, below, beside, 
behind, or before. It burrows in the banks of streams, 
forming an entrance under water, and providing numer- 
ous cells to occupy, according to the height of the stream. 
Its pastime of sliding in companies into the water, down 
a snow-bank in winter and a slippery clay-bank in sum- 
mer, presents a sin- 
gular feature of ani- 
mal life. 

The Skunk is 
dark brown or black, 
and is ornamented 
above with one or 
two elongated 
patches of white, 
which may extend 
from head to tail ; 
but individuals dif- 
fer in their mark- 

MejM'tis mephJit'ica. Skunk, (i.) . -tttl 

^ ' mgs. VVhen pro- 

voked, it emits an intolerable odor that few animals can 
endure. The fore feet are adapted for digging burrows, 
in which it hibernates without becoming torpid — enter- 
ing its retreat in the fall, fat, and coming out in the 
spring, lean. 

The Badger, inhabiting the western part of the United 
States, has long hair and a short tail. Its stout claws 
are well adapted for burrowing. Though so peaceable as 
to resign its nest without a struggle to those much 
weaker than itself, it can bite more fiercely than any ani- 
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mal of its size. Its skin is so loose and thick, that while 
the teeth of its assailants can make little impression 

Fig. 483. 




Fio. 433. 



Taxld'ia americd'na. Badger. {^.) 

upon it, the Badger can turn itself round in it, so as to 
reach and bite them. It feeds upon small animals, which 
it digs out of their burrows, leaving dangerous trap-holes 
for the unwary traveler. 
The Wolverine 
(^^o^V^/&^ 6n) inhabits 
the northern parts of 
Europe and America. 
Extravagant stories are 
told by trappers of its 
strength and ferocity,* 
whereas it is harmless 
to man, and only annoying by devouring animals caught 
in traps, and by destroying the hunter's hoards. With 




Oa'lo lUs'cus. Wolverine, or "Glutton." (^:, 



* Thus we are gravely informed that the Wolverine will drop from a tree 
upon the back of an animal x>assing underneath, and, clinging to its neck with 
long trenchant claws, tear open the blood-vessels until the ix)or victim falls life* 
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a sagacity rarely permitting it to be ensnared, it skill- 
fully tears the trap to 
pieces, and carries oflf the 
bait. 

The Mink is brown, 
with a white spot under 
the chin. It is semi-digiti- 
grade and semi-palmate 
(webbed), being thus fitted 

for hunting in the streams for fish, frogs, etc. 




Put^riw lutri'blus. Mink. (A.) 



Fig. 435. 




Putd'f'ius ermin'ius. Weasel in summer. (J.) 

The Weasel, at the north, during summer, is reddish- 
brown above and white beneath. It changes from brown 

Fio. 486. 




Futd'Hua erm^'ius. Weasel in winter. (}.) 
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to white in October and November, and back again in 
March, except the extremity of the tail, which is always 
black. At the south, the same species does not vary its 
fur. These alterations are effected, not by shedding the 
coat, but by changes in the color of the hair. Weasels 
destroy mice, and hence 
are beneficial to farmers.* 
The Fisher and the 
Sable are native repre- 
sentatives of the genus 
Mustela (m<is te'lA). The 
former is the largest of 
the known species — its 
body sometimes measur- 
ing three feet in length. ^^^'^ penndn'ai. Bisher. (a.) 

Though commonly called "the fisher," it has never been 
known to fish. "The stealer" would be a much more 
appropriate name, as it has been known to take the 
round of a hunter's traps during the night and steal the 
captured game. The native food of the Fisher consists 
of small mammals and berries, particularly berries of the 
mountain-ash. Once ranging throughout New England, 
and south to Virginia, its present limit in the United 
States east of the Mississippi River is mostly confined to 
the northern regions of New England and New York. 




♦ Their carnivorous i)ropenfiities are, however, not unfrequently displayed in 
the hen-roost. An Ermine has been known to kill forty full-grown fowls in a 
single night, as it devours the brain and sucks the blood, but never eats the flesh 
of an animaL Its mode of attack is to pounce upon its prey transversely, and 
piercing the brain at a single bite, to throw itself lengthwise upon the body, to 
which it clings until the death of its victim. Its ability to bend the head at 
right angles with the neck facilitates this mode of attack.— Ermine skins have 
long been used in England to decorate the robes of judicial officers, and hence 
their association with ideas of moral purity. — The expression "catch a weasel 
asleep" is based upon the ease with which the animal may be caught when 
sleeping, on account of the soundness of its slumbers. 
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Muatila americd'na. Marten, or Sable, (i.) 

The Sable is arboreal, climbing with ease to the high- 
est branches, in pursuit of birds and eggs. Its fur will 
lie smoothly in any direction. 

Fio. 489. 




Ca'niU HI' pus. Wolf. (M 



The Dogs have blunt toes, five in front and four be- 
hind, only moderately developed. The Dog never per- 
spires through the skin, even in the hottest weather. It 
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drinks by lapping, and so avoids the danger of swallow- 
ing large quantities of cold water when the body is 
overheated. 

The Wolf^ of which there is now considered to be but 
one species in North America, is the best representative 
of the Dogs. It generally hunts in packs. Unless im- 
pelled by hunger,* they seldom attack prey larger than 
themselves, and they are so wary of traps that a traveler 
when pursued, has fright- ^^^ ^ 

ened them away by merely 
trailing a cord. Their bite, 
unlike that of any other 
animal, is a succession of 
quick, violent snaps. 

Of all the conquests 
achieved by man over ani- 
mals, that of the Dog is the 
most complete, and, per- 
haps, the most useful. Not only is he the sole mammal 
that has followed man to the ends of the earth, but 
more than any other is he capable of education and 
disinterested affection. His habit of repeatedly turning 
round before lying down, is regarded as a singular reten- 
tion of his mode in the wild state f of making a lair in 

* Such is then their rapacity that they will make a meal of a harness, or 
OTen of old shoes that may be within their reach. 

t The canine (Jed nInO race, like the human, inherently adapted to variation 
and development, through the influence of climate and condition, presents In- 
numerable varieties ; though all are considered by most naturalists as having a 
common origin and to be regarded of one species. Many have supposed the wolf 
to be the progenitor of the dog. But, while the osteological structure of the two 
is identical, the total want of similarity in disposition, especially in affection for 
man, their hostility to each other, and their permanent physical differencesr— as 
the obliquity of the wolfs eye, and its drooping tail— oppose this theory. Besides, 
it is as reasonable to presume that the wolf descended from the dog, as the dog 
from the wolf. But no wild dogs— as, for instance, those of the Antilles, known 
to have sprung from domestic varieties— have ever approximated the character- 




Cd' rUs famUia'ris. Mastifl. 
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the tall grass. The Dog attains maturity in two years, 

and Uves from fifteen to 
twenty. 

The Jackal derives its 
specific name from the 
golden tint of its pelt. 
Like the Wolf, it hunts in 
bands ; but it associates 
more intimately with man^ 
acting the scavenger in 
consimaing the street oflfal 

in the filthy towns of Eastern Europe and Western Asia.* 
The Fox is mostly nocturnal, springing upon its prey 

as it passes by, or stealing upon it while asleep. Its 

Fig. 4^. 




Cards au'riw. Jackal (^.) 




m'pe8 via ga' lis. Pox. (,^|.) 

dentition is calculated for a mixed diet, so that mam- 
mals, birds, mollusks, and even grapes, furnish a dainty 

Istios of Wolves. Hence, with Pritchard, we conclude, "As with the race of man, 
so with the race of dogs, the varieties have become permanent from one original 
pair." It is, however, a mooted question. 

♦ In uninhahited regions, it often feeds ui)on the remnants of carcasses left 
by lions, and hence the absurd idea that it is the companion of that beast, and 
ixtns down his prey for him. 
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meal. Its characteristic is craftiness.* Its maternal in- 
stinct is also highly developed, and it will peril its life 
to save its young. Several species are often foimd in- 
habiting the same locality. 

The Hyenas are peculiar to the warmer regions of 
the Old World. The enor- ^^ ^^ 

mous strength of their jaws 
and the size of their blunt 
molar teeth, enable them to 
crush the largest bones, 
which they swallow with- 
out mastication. In adult 
animals, the vertebrae of 
the neck often grow to- 
gether, enabling them to 
endure a violent strain. The toes are four, with blunt, 
non-retractile claws. The bending of the hind legs 
makes them seem shorter than the fore legs and gives 
an awkward shuffle to the pace. The Hyena is the true 
scavenger among the mammals, removing oflfal which 
would endanger the health of man. 

The CatSj typical of this order, are all digitigrade 
(dr git 1 grade) [toe-walkers]. Lest their claws should be 
blunted by coming in contact with the ground or im- 
pede their progress by getting entangled in the grass. 




ffyi'na vtUffd'ria, Hyena. {^.) 



* A hunted fox will run a long way in a straight line, then donbling on 
its track, suddenly spring off to a great distance one side and quietly steal 
away, while the hounds are eagerly following up the scent ; it will leap from 
tree to tree, and hide in some convenient hollow ; it will perfume itself with 
any odorous substance it may meet, in order to deceive the dogs ; it will run 
at full jump to the crest of a hill, then quickly lie down, while the headlong 
speed of its pursuers carries them pell-mell to the bottom ; and even if 
caught it will feign death, i)ermitting itself to be handled, kicked about and 
carried away, without showing any sign of life until a chance of escape offers, 
when it will suddenly dash off, to the intense surprise of those whom it has so 
cleverly dui)ed. 
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they are retractile, i, e., the upper tendons of the toes 
hold them back without any exertion of the will Rest- 
ing upon its soft, padded feet, and with its claws 
sheathed, the animal steals noiselessly toward its prey. 
As the fatal spring is made, the lower muscles suddenly 
contract, and, drawing the claws forward, bury their 
sharp points in the victim's flesh. The tongue is cov- 
ered with innumerable little hooks pointing backward. 



Fig. 444. 



Fig. 445. 





i, Claws Sheathed. 
f, Claws Extended. 



Tongae of a Carnivorous Animal. 
(Highly magnified.) 



These are for rasping the bones which it gnaws for 
food, and beautifully illustrate the economy of Nature, 
which allows no waste. The whiskers on the upper Up 
are of great service to the animal while skulking about 
in the darkness, seeking its food. They equal the body 
in width, and by indicating the breadth of any opening, 
warn it from attempting too close a bush, and thus 
causing a rustle which might alarm its prey. 

The Civet (slv'^t) has semi-retractile claws. It is also 
characterized by a double pouch, secreting a fatty sub- 
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stance used as a perfume ; and by the pupil of the eyes 
being circular during the 
day instead of vertical, as 
in the Cats. 

The Qenet (jsnSto has 
retractile claws. It wages 
war on rats and mice, and 
in many parts of the East 
is domesticated. 

The Ichneumon (ikna^- n.ivra avH'ta. civet, (a.) 

m6n) is semi-plantigrade, and has the pupils elongated 
transversely. It preys on the eggs and young of the 
crocodile and various reptiles, and is often domesticated. 

Pig. 447. 





GenH'ta vulgd'ris. Genet (t>,.) 



Pharaoh's Bat. (^.) 



The Tiger, being destitute of a mane and tail-tuft 
lacks the noble bearing of the lion, but is beautifully 
decorated with black stripes upon a ground of reddish- 
yellow fur, tending to white beneath. Its ferocity, espe- 
cially that of the dreaded " man-eater," is fearful, while 
its strength enables it to carry off a buffalo thrown over 
its shoulder. Inhabiting Southern Asia, its home is in 
the long jungle-grass, with the coloring of which its 
stripes so exactly assimilate that it is impossible for un- 
practiced eyes to discern it at even a short distance. 
This adaptation of the color of an animal to that of 
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S^^^- 



Fi'Us Wgris. Tiger. (gV) 



surrounding objects in its native wilds is termed mim^ 
icry^ and is one of the most wonderful provisions of 
Nature. 



Pig. 450. 




Fl'lU WO, Lion. 



The Lion* is known as the "King of Beasts," more 
from his majestic appearance than any nobleness of dis- 

* Zoologists have described different Bi)ecies of the lion, but they are now 
considered only geographical varieties distributed over Africa and southern 
Asia. 
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position.* The tail is tufted, while the neck of the male 
is ornamented with a flowing mane that in some varie- 
ties reaches nearly to the ground.t His tawny, uniform 
color, closely corresponding to that of the desert tracts 
in which he lives, aids his concealment in stealing upon 
his prey. The pupil of his eye is round, giving as ex- 
tensive horizontal vision as vertical ; and his strength is 
such that he can carry off a cow with ease, even leaping 
broad dikes and keeping ahead of pursuing horsemen 
for miles without dropping it. He naturally feeds at 
night, so that his apparent magnanimity in sometimes 
sparing man and beast during the day is only because 
he is already satiated with ^^ ^^ 

food. Like many other an- 
imals, he has no desire to 
kill merely for the sake 
of killing. 

The Leopard (isp'ard), 
now considered identical 
with the Panther, inhabits 

Afrioa India and thp ad- ^'^^ leopar'dus. Leopard. (A.) 

J:\J.xi\jcby J.JJ.U.1CI, clllLL Lilt/ dU.— 

jacent islands. Its mimicry is striking — its skin being 
marked with circles of dark spots, corresponding to the 
leaves of the tree among which it conceals itself. In 
Java there is a black variety lately discovered. 

♦ Ldvingstone and Q«rard pronounce him cruel and cowardly. He secures 
his prey by lying in ambush till it comes within reach of his terrible bound, 
and if the first spring fails, like the tiger, he sneaks back to his covert ashamed 
and disappointed. In fact, his speed is too slow to i)ermit his overtaking his 




t It is asserted by some travelers that the roar of the Lion is terrific beyond 
description, while others declare it to resemble the discordant cries of the ostrich. 
Probably the degree of fear aroused colors the narration. Since the Lion's larynx 
is relatively larger than that of any other mammal, there may be no exaggera- 
tion in the statement that its roar sometimes shakes the ground like an earth- 
quake, and carries dread to every animal within hearing. 
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The Puma (pa'mA)* inhabits North and South Amer- 
ica. Its uniform dun color gives a mimicry for its pro- 
tection while crouching upon the branches of trees. 



Fie. 462. 




Having a black tail-tuft and 
a sameness of color, it has 
been called the ''American 
Lion," though none of its 
habits resembles those of its 
African namesake, except perhaps its cowardice. Its 
range of habitat is more remarkable than that of any- 
other of the Cats, though it has disappeared from all 
long-settled parts of the Continent, through the per- 
sistent efforts of man to exterminate it. A black variety 
of this species is also said to exist in South America. 



♦ In different i)arts of the Continent the Puma is styled the " painter," the 
"panther," the "cougar" {ktx/gdr)^ and even the " catamount," though there is 
no i>anther in America, and the true catamount is the wild cat of Europe. 
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F9'li8 &n'^a. Jaguar. (^.) 



Fig. 454. 



The JdgvjO/r (jftg a ar'), inhabiting the warmer parts 

of America, is the New 

Worid representative of 

the Leopard, though more 

powerful. The circles 

upon its sides have a black 

spot in the center, well 

calculated to deceive the 

eye as the animal glides 

through the dense foliage 

of the tropical forests in 

pm'suit of monkeys, swims in the lagoons for turtles, or 
prowls around the herds of cattle for 
larger prey. 

Domestic Cat. — No wild animal is 
known that can be the original of the 
Domestic Cat, though there are several 
which bear some resemblance to it. 
There is a marked difference in the 
Head of Jaguar. \^r^gt}i of the tail of the wild and the 

domestic species. Still greater variations are found in 

dogs of the same race.* 
The Canada Lynx 

and the Wild Cat are 

by some considered only 

as geographical varie- 
ties, and claim that 

these, Mth a spotted 

variety inhabiting the 

southern portions of ^'^ domHs'aca, cat 




Fig. 455. 




* Proi>ably, animals designed by the Creator for domestication, have inherent 
tendencies to variation in form and color, according to climatic and alimentary 
influences, so that individuals may be more readily recognized. (See note, p. 253.) 
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North America, should be included in one species known 
as Felia horealis (fSMis borsa'lis). They all live upon 

Fig. 458. 




Lynx can a din' sis. Lynx. ( ^.) 

birds and small mammals, pursuing them among the 
branches of the trees as well as upon the ground. Their 
gait is by bounds, the animal landing upon all four feet 
at once. 



Pio. 457. 



Fio. 468. 



S^c'Tf , 




Odoha'fMs rds'mdrtu, 
Norfh Atlantic Walrus. iM 




Canine Teeth and Under Jaw 
of Walrus. 



The Walrus (^v6l'rtis) has the canines of the upper 
jaw prolonged into two tusks, which project downward 
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sometimes to a length of two feet. The roughened 
soles of its feet enable it to ascend icebergs to a great 
height. It feeds on mol- 
Insks which it digs from ^®- ^• 

their beds, and also on 
sea-weed. The Walrus of 
the North Pacific differs 
so much from the Wal- 
rus of the North Atlantic 
as to be considered a dif- 
ferent species under the 
name Rosmarus obesus 
(r6s'ma rus o bs'sus). 

The Eared Seals are principally found in the Pacific 
Ocean. The most important species is the Northern 
Fur Seal,* which furnishes the rich seal skins of com- 
merce. Though once distributed over the north-west 

Fia. 460l 




Cfallo rhl'nus urA'nus. Fur Seal. (A) 




Skeleton of Seal. 

coast of America, they are now restricted to a few small 
islands in the Aleutian Archipelago. Each mother, in 
returning from a fishing excursion, will pass by thou- 

♦ The Sea Lion is a species of the Eared Seal. In the harbor of San Fran- 
cisco hundreds of these animals are seen, scrambling over the steep rocks, biting 
and pushing oflP their comrades, and rolling over one another, keeping up, mean- 
while, a peculiar and incessant barking. 
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sands of young lying along the shore and bleating like 
sheep, till it comes to its single cub. 

The Common Hair Seals are not provided with ex- 
ternal ears. They abound upon the Atlantic coast, the 

Pio. 461. 




Phb'ca vUuR'na. Common Hair Seal. 

different species varying in length from three feet up- 
ward, and present great variety of color and marking. 
Their eyes are large, with an intelligent expression,* and 
the animal is easily tamed, f 

ORDER QUADRUMANA (k^A^dd r(5t>'mSi nA). 

The characteristics which separate the members of 
this order from those already treated are: the opposable 
position of the inner digits and thumbs of both hands 
and feet ; the possession of flat nails in place of claws ; 
the eye-sockets entirely surrounded by bone, and the 
cerebral hemispheres generally well developed. The rep- 

♦ Emerging unexpectedly from the depths of the sea, with dripping manes 
(which some species possess) and uttering a feminine scream, it is not strange 
that the imagination has mistaken them for hiiman beings and given rise to the 
legends of tritons, sirens, sea-nymphs, and merjnaids. The Hair Seals have the 
singular habit of swallowing stones, as many as four pounds of sharp pebbles 
having been found in a single stomach, but no satisfactory explanation of this 
phenomenon has been given. 

t The Walrus and the Seal furnish food, light, fuel, clothes, thongs, boats, 
and hunting implements, to the inhabitants of the Arctic regions. Some "NatxL 
ralists separate the Walrus and Seal from the Camivora, and class them in a 
distinct order, called Hnnipedia. 
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Fig. 482. 




Foot and Hand of Lemur. 



resentatives naturally fall into two divisions : the Lemurs 
(is'mgrz), restricted to the Old World, and the Anthro- 
poidea {&n thro poid'S A) of both hemispheres. Though 
now only found in the Old World, Madagascar presenting 
the greatest variety of forms, geology 
has shown that the latter once inhab- 
ited America. 

The Lemurs* present many points 
of structure which might unite them 
with lower forms were it not that 
their more important peculiarities are 
distinctly ape-like. The muzzle is sharp 
and fox-like ; the feet are prehensile ; the first digit is 
of large size ; and the second toe may be armed with a 
long claw; but the other digits, including those of the 
hands, are generally terminated with nails. 

p,^4g8. "^^^ Aye-aye (i T)t in- 

habits Madagascar, where 
it has so long been pro- 
tected by the natives, who 
regard it with superstition, 
that it has lost all fear of 
man. With its large ears 
and acute sense of hearing 
it discovers the where- 
abouts of boring insects; 
with its sharp teeth it pulls 
away the bark, and then with its greatly elongated and 




ChHr6 mya mad a gas ca Hen' sis. Aye-aye. 



* Lemur means spectre, and is descriptive of the nocturnal habits and 
stealthy step of the animal. In fact, it is known among sailors as the " Mada> 
gaacax Cat.*^ 

t It is an illustration of what is known as a comprehensive type^ since it 
poflsesses i>eculiarities which link it to different orders—the Quadrumana and the 
Bodents. 
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Fig. 464. 



slender finger it withdraws the larva from its hole and 

quickly devours it. 

The Specter^ confined to a small 
portion of the East Indies, is also 
of nocturnal habits. This animal 
has the hind legs formed for leap- 
ing, like those of the tree frog — 
a resemblance intensified by the 
presence of a large sucker at- 
tached to the end of each toe. 
The teeth, which resemble those 
of some of the moles, show the 
animal to be insectivorous. 

The Graceful Loris inhabits 
Ceylon, Java, etc. Prowling in 
the darkness, it would be quite 
invisible, were it not for its round, 
shiny eyes. Espying a sleeping 

Tar' si us n^c'trmn. Specter. j^.^^ ^^^^^ ^^^ branches, it CreopS 

toward it with noiseless, imperceptible movements, until 
it can place its fingers over its prey, when, with a motion 
quick as a flash, it seizes 
it. Its diet is also vege- 
tarian, especially in its 
fondness for fruit. At- 
tached to a branch, and 
rolling its body up into 
a ball, with the head 
hidden among the legs, 
it generally spends the 
day sleeping. 

The Ruffled Lemurs inhabiting Madagascar, is large 
and handsome. Wrapped up in its long, bushy tail, it 




Fig. 465. 




LS'ris ffraCiOs, Gracefal LoiU. 
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Fio. 466. 




IJi'mur macd'co. Ruffled Lemar. 



passes the day in sleep, and only comes forth at night 
to search for food, when it is very noisy. The male is 
of a deep black color, 
though the female may 
be marked with white. 

The second division, 
Anthropoidea, includes the 
higher quadrumana — ^those 
which have the cerebral 
hemispheres extending 
posteriorly to a greater or 
less extent, and the eye-sockets surrounded with a com- 
plete ring of bone. 

The Marmoset (mar'ma z6t)* has not the power of 

[Fio.467. ^^®^^y moving its 

thumb; and as the 
other digits, with 
the exception of 
the first toe, are ter- 
minated with claws, 
its mode of progres- 
sion is much like 
that of the squir- 
rels. Its food is not 
grasped by the fin- 
gers, but held be- 
tween the fore 
paws. Several spe- 
cies are recognized 
by Naturalists, all inhabiting South America. 




niip'dl& jatftha^ 



* This little creature is only six or eight inches in length, and a century ago 
was held in great estimation as a -get by ladies of quality. So great is its fond- 
ness for insects, that it has been known to tear out their pictures from a book. 
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The remaining Monkeys of the New World are quite 
different from the Old World forms. The nostrils are 

separated by a broad septum, 
and the teeth number thirty- 
six. The tail is often prehen- 
sile, and the thumb, which is 
sometimes wanting, never has 
the freedom of movement 
which is characteristic of the 
first toe. 

The Pithecia satanas (pi- 
ths' si A sa'tfin as) is remark- 
able in that its head is covered 
by long black hair, which has 
a distinct parting along the 
crown. In addition to this, 
the sides of the face and chin 
support a large growth of long 
hair, resembling whiskers. 
Though having good vocal or- 
their cries are not to be compared with those of 
the following genus. 

The Howling Monkey^ 
by a special hyoidean ap- 
paratus, is given the power 
of producing a call ex- 
ceeded in its depth and 
dismalness by no other 
animal. Besides this ac- 
complishment, it uses its 
long tail as a fifth hand, 
the muscles being so strong that they can easily hold 
the pendant body, and may even remain contracted 




PitM'iAa sa'tdnas. 



gens, 



Fio. 469 




Mycrtes urH'niu. Bear Howler (^.) 
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PlO. 470. 



after death. Large numbers of this species are captured 
by the natives of South America and used for food. 

The Cehus (ss'btis) Monkeys are those most often 
met with in menageries and seen ^yith organ-grinders. 
Many of them are of a most 
affectionate but jealous dispo- 
sition. Closely related are the 
Spider Monkeys, which have 
the thumbs rudimentary or 
absent. They receive their 
name from their long slender 
limbs. They abound in the 
tropical forests, seldom leav- 
ing the trees, where they 
gambol among the branches 
with the greatest agility. In- 
dividuals have been observed 
to jump from a tall tree down 
to a lower one fifty feet dis- 
tant.* Their tails are not only used to assist them in 
climbing; but, not unfrequently, to carry their food to 
their mouths. 

The Old World Monkeys have the nostrils but little 
separated from each other, the teeth, thirty-two in num- 
ber, and the tail, which is never prehensile, extremely 
variable even in a single genus. Though the thumb 
may be absent, when present, it is opposable to the fin- 
gers, having free movement, and the digits are always 
armed with nails, never with claws. Cheek-pouches, 

♦ When these animals wish to cross a river, the strongest ascend a high tree 
overlooking the stream. The leader securing his tail firmly to a limb drops 
downward, while the next attaches himself to his predecessor, and so on, form- 
ing at last a long chain of monkeys. This swings to and fro until the end mon- 
key grasps a limb niwn the opposite bank. Along this living sasi)ension bridge 




At' ^ lea pentadd&tffltta. 
Spider Monkey, (j^.) 
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opening into the mouth, are present in many of the 
forms, though not characteristic of the group. The 



Fia. 47L 




Group of Monkeys. 

brain is generally well developed, and the animals are 
more intelligent than their New World relatives. 

the troop paaa over, a mischievous monkey occasionally playing oflP a practical 
joke on some member as he hurries forward. To get the bridge across, the first 
monkey lets go and the chain swings over, perhaps ducking one or two, when all 
unfasten and catching at the branches, proceed on their journey. 
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The Baboon (babcJbnO of Africa, with its dog-like 
muzzle, is the ugliest and most ferocious of the Mon- 
keys. It dwells among craggy rocks, which it climbs 
with great agility, and fragments of which it will throw 
at those who attack its strongholds. Its food consists 
of bulbous roots, eggs, insects,* etc. 

The Mandrill (man'drii) is conspicuous for its variety 
of color — its nose being red, 
with a bright scarlet tip ; its 
cheeks, a brilliant blue ; its 
beard, a citron-yellow ; and its 
body, a grayish brown, tinged 
above with olive. Its tail is 
much shorter than the Bab- 
oon's, measuring little over 
an inch in length. It inhabits 
the west coast of Africa. 

The Macaques (ma kak') 
abound in the Malay Archi- 
pelago, Northern Africa, and 
Southern Asia, where they 
often raid plantations, doing 
great damage, though the superstitious natives seldom 
punish them. Representatives of this group are to be 
seen in every menagerie — the Rhesus (rs'stis) Monkey 
being most common. The Barbary Ape, of which a 
small colony has lived for centuries on the rocks of 
Gibraltar, is a related form, and is the only European 
Monkey, though indigenous to the north of Africa. In- 
habiting the precipitous sides of the Rock, it enjoys an 
exemption not accorded elsewhere to its race. 




Cyn cSph' dlita mbr'mon. 
MandriU. (^o.) 



♦ It devours scorpions with great dexerity, whipping oflf their stings so 
quickly as to give them no chance to strike it. 
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The Proboscis Monkey of Borneo has a flabby nose, 

six inches long, the tip com- 
ing quite below the lowest 
point of the chin. 

The Sacred Monkey re- 
ceives divine honors from the 
natives of India, who believe 
it a metamorphosed prince, 
and punish its slaughter by 
death, although a trifling fine 
compounds for the murder of 
a man.* It is permitted to 
ravage their gardens at will — 
it being considered a great honor to be robbed by it — 
even hospitals being erected for its reception, when sick 
or injured. 

Fio. 474. 




SemnojAihl'cus nasl'ca. 
Proboscis Monkey. After Homaday. 




8emnopithrcu8 mtSl'hu, Sacred Monkey. (i%.) 

* It may have become interwoven so remarkably with the superstition of the 
Hindoos on account of being an expert serpent-killer. 
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ffylSb'dtes synddc'tpltu, 
Siamang. 



We now come to the Apes — ^Monkeys of considerable 
size, having no external evidence of a tail, without 
cheek-pouches, and with elongated 
fore limbs. When standing upright, 
an unnatural position, they rest on 
the outer edge of their feet, since 
they are not able to place their soles 
flat upon the ground. 

The Sumatran Siamang (sra- 
mfing) derives its specific name from 'y\ 
the adhesion of the second and third 
toes as far as the joint that bears the 
nail. It has a vocal organ resem- 
bling that of the Howling Monkey. 

The Oibhons of Southern Africa and Malay Archi- 
pelago are distinguished by the length of their arms 
and the slenderness of their form. With a height of 
yjb.ai^. three feet, the reach 

of the extended arms 
is six feet, enabling it 
to swing through the 
air among branches 
twenty feet apart. 

The Orang{c>r&ng') 
is also adapted to an 

arboreal life. It in- 
fly «^'d^ ag'UU Gibbon. After Honuiday. j^^^-^^ ^^^ j^j^^^^ ^^ 

Borneo and Sumatra. In the wild state it is frugivorous 
(fruit-feeding), not even eating eggs, though the teeth 
are adapted to either vegetable or animal food. Matured 
Orangs reach a height of four feet, their long arms en- 
abling them to span seven feet. At night they rest, 
stretched at full length, upon a bed of branches which 
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Pio. 477. 



they have broken off or bent down and placed con- 
veniently for a support to then* bodies, each hand grasp- 
ing a limb which it clutches mechanically. 

The Chimpanzee (chlm p&n'zs) is widely distributed 

over tropical Africa, 
where it feeds on 
fruits, being an arbo- 
real animaL Like the 
Orang, it is known at 
times to construct in 
the tree-tops platforms 
of bushes, on which 
the female may rest 
and care for her oflf- 
spring. Naturally of 
a timid disposition, it 
will bravely defend 
itself when attacked. 
Full-grown individuals 
measure five feet in height. They are the most com- 
mon anthropoid apes of zoological gardens. 

Somewhat exceeding the Chimpanzee in size and of a 
much more ferocious appearance, is the Oorilla {go ririA), 
the highest known animal excepting man. The Gorilla 
has arms relatively shorter than the immediately previ- 
ous forms, the legs and feet are better adapted for walk- 
ing, and the three middle fingers of the hand are united, 
leaving but two joints free, while the thumbs are short 
and rudimentary It agrees with the previous species in 
having thirteen pairs of ribs, the Orang only having 
twelve. 

In its habits the Q-orilla generally lives singly or in 
pairs, feeds on various plants and fruits, and sometimes 




Troglodff'tis nl'Qer. Chimpanzee. 
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Troglodff'tSa gorU'ku Gorilla, d^.) 

raids plantations. It is seldom domesticated, even for 
menagerie exhibitions. 
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ORDER BIMANA (bl mft^n^). 

This order comprises only one genus and a single 
species; thus, 



OBDEB. 

BIMANA. 



OEKU8. 

Homo, 



8PB0IK8. 

sapiens. 



JCZAMPLB. 

Mem, 



Fio. 479 




Man — the lord of the Animal Kingdom — ^is constructed 
after the same type as the cat that purs at his feet, the 
ox that he eats, the horse that bears his burden, the 
bird that sings in his gilded cage, the snake that crawls 

hissing across his pathway, the 
toad that hides in his garden, 
and the fish that swims in his 
aquarium. All are modifications 
of one creative thought, show- 
ing how the Almighty Worker 
deUghts in repeating the same 
chord, with infinite variations. 
There are marked physical pe- 
cuUarities, however, which dis- 
tinguish man from the other 
mammals. Thus, the position of the spinal opening in 
the middle third of the base of the skull, thereby bal- 
ancing the head and admitting an upright posture; the 
sigmoid S-curve of the vertebral column ; the ability of 
opposing the well-developed thumb to the fingers; the 
shortened foot, the sole resting flat on the ground; the 
size and position of the great toe ; the length of the 
arms, reaching half-way from the hip to the knees ; the 
relatively great development of brain; the freedom of 
the anterior extremities from use in locomotion, and the 
consequent erect and biped position. In addition, man 
is the only mammal that truly walks ; that is endowed 



a, Moiikey*B Hand and Foot. 
bt Hmnan Hand and Foot 
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with the power of speech ; and that is cosmopolitan, 
readily adapting himself to extremes of heat and cold, 
and making his home in all parts of the globe. (See 
Fig. 480.) 

There are intellectual and moral features, moreover, 
which place man high above all other animals. The 

Fig. 480. 




SketotonB of Oramg, Chimpanzee, and Man. 

scope of his mind and the possibilities of an immortal 
soul, mark the rank of a being who is alone declared to 
have been created "in the image of God." 

Common Origm of Man, — While in the human race 
there is but a single species, zoologists are accustomed 
to speak of several very distinctly-marked varieties. In 
respect to the dividing lines of the commonly-enumerated 
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five races, authors disagree. So that, although there are 
some diflferences of structure and great diversity in the 
texture of the skin and the character of the hair of 
mankind in various localities, yet in the same nation 
there are similar varieties; and as marked diversities 
have repeatedly been observed in a single species of the 
domestic animalsl We therefore agree with Dr. Prichard 
**that no other diflferences occur than may fairly be 
attributed to the diflferences of external circumstances ; 
and hence it may safely be concluded that the different 
races are all members of the same family, and the oflf- 
spring of one common stock." 
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MIGRATIONS OF BIRDS. 



Many species of birds leave certain localities in the fall, and, 
spending the winter at the South, return in the spring. Why they 
do thus has never been satisfactorily explained. The failure of food 
in rigorous climates is, without doubt, the main factor in the solu- 
tion of the problem, but it is by no means the only one. Birds 
might incubate in warm latitudes as well as in cold; unless, per- 
haps, a second factor be found in the physical necessity of main- 
taining a uniform temperature. But individuals of many migratory 
species remain in the region of their nativity with no apparent 
inconvenience. Greater freedom from molestation in rearing their 
broods has been suggested as a third factor. If it be so, then all 
southern birds should come north. Some birds return, year after 
year, to the same localities, as proved by tying bits of red silk to 
their legs; but it can not be positively asserted of many species. 
The southernmost Umits of some individuals of a species may also 
be the northernmost limits of others, so that the species may be 
regarded as resident, though the individuals are migratory. 

The males of some of the Thrush family, as well as those of 
certain species of other families, in migrating northward precede the 
females by two or three weeks, while the sexes associate in going 
southward. 

It is not determined whether any of the northern birds migrate 
as far as the Equator, though many individuals of most of the 
species are known not to pass beyond the Gulf States, especially the 
southern half of Florida. The strictly insectivorous birds, as swal- 
lows, martins, etc., coUect in flocks and leave earliest in the faU. 
They are followed by the granivorous when seeds become scarce or 
covered with snow. 

Extensive districts become gradually depopulated of certain spe- 
cies, while in other regions they multiply. After a time the former 
localities are revisited by the species that had become nearly or 
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quite extinct, while the latter lose their abundance. Hence, to the 
annual migrations must be added others marked by cycles of years ; 
and not necessarily in lines of longitude, but as frequently in those 
of latitude. 

Birds come and go ; but whence they come and whither they go 
is a matter of conjecture. One morning the trees of Index)endence 
Square, in the heart of Philadelphia, were found filled with crows. 
Not a caw was to be heard nor a movement seen. The birds 
apx)eared to be awaiting in silence further instruction. After some 
time several new-comers glided among them, threading their way 
through all the flock, when suddenly the teeming thousands rose 
simultaneously and departed as mysteriously as they came. 

Glacier Theory.— A recently proposed explanation of the annual 
migration of birds is called the "glacial," and is receiving much 
attention from ornithologists. It implies that in the so-called "Gla- 
cial Period," species now incubating near the present southern limit 
of perpetual frost, followed the retref».t of the ice northward in suc- 
cessive x>®riods, but returning each fall through the influence of 
habit to their original habitat — successive ages increasing the length 
of their migration. This theory also presents diflBculties, and the 
problem may be considered as yet unsolved. 

HINTS FOR PRESERVING SKINS OF MAMMALS 
AND BIRDS. 

Mammals. — Stuff cotton into the mouth, nostrils, large shot-holes, 
etc. Split the skin from the top of the breast-bone to the tail, being 
careful not to cut through the abdominal muscles. Push oflP the 
skin, not pull it oflP from the body. Sei)arate the limbs from the 
body, preserving all the bones, including the shoulder-blades. With 
a cleft stick slide out the tail, if covered with hair ; but, if naked 
like the tail of a rat, cut it oflP, as it can not be skinned. Turn out 
the legs and clean away all flesh to the toes, leaving the tendons 
around the joints. Skin over the head, taking oft the eaxs close to 
the skull, and preserving uninjiu'ed the eyelids and lips. Cut into the 
mouth on the inside of the teeth only to remove the tongue. Cut 
oft the head, cleaning away all muscle and taking out the brain and 
eyes. While the skin is wrong side out and moist, sprinkle it 
thoroughly with a mixture of equal parts, by weight, of jwwdered 
aliun and arsenic. Fill the eye-orbits with cotton. Push the skull 
and legs back, supplying the place of the flesh in those portions with 
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tow or cotton. Force a wrapped wire into the tail, if skinned, to 
hold it in place. Leave the skin a few hours, flattened to bring the 
inner surfaces together, to absorb the mixture. Finally, distend the 
skin, without stretching it, into its natural shape, as nearly as pos- 
sible, with any dried vegetable substance. 

Birds. — Take the girth of the body over the wings with a slip of 
paper, pinning it in the form of a ring, and slide it off over the tail. 
Begin the incision with the lower third of the bre8ist-bone. Cut off 
the legs at the knee-joint, and the wings at the elbow-joint. Skin 
over the head to the bill, pulling out the ears and enlarging the 
orifice to take out the brain by cutting forward into the roof of the 
mouth. In all other respects proceed as with Mammals, with such 
slight modifications £is will naturally suggest themselves. Most web- 
footed birds have the head too large to force the skin over. For 
these, skin the neck as far as possible, amputate, and after the skin 
is x)oisoned and turned back, an incision must be made on the top 
of the head or under the throat, by which the head may be skinned 
in the usual way. Then poison, turn back, and carefully sew up the 
incision. Great care must be taken to work the poison around the 
roots of the tail and the wrist-bones of the wings, opening orifices 
on the inside with the blade of the knife, and inserting a pinch of 
the powder. In the case of very long wings, after turning the skin 
back, cut "a slit along the under-side of the arm and remove the 
muscles. Stuff cotton loosely into the neck and body and around 
the bones of the legs. Tie the bones of the wings in their natural 
I)osition. Sew up the slit, and after a careful arrangement of any 
displaced feathers, place the bird in the paper ring, and label. Upon 
the label should be written the scientific and the local name ; the 
length in inches, from tip of beak to tip of tail, the bird lying on 
its back with neck not stretched ; length of wing from carpal joint 
to tip of longest quill ; and of tail from insertion to end ; the sex ; 
kind of food found in the stomach ; locality ; date ; and the name 
of the collector. To remove blood, wash freely with warm water 
and dry inmiediately by dusting on finely powdered plaster of Paris 
or chalk; also sprinkle on the chalk or plaster if fat annoys while 
skinning. Oily stains may be removed from feathers by a solution 
of potash or soda (half a teaspoonf ul to a cup of water), and wash- 
ing immediately after with pure w&ter and drying with plaster. If 
the feathers to be cleansed are colored, ox or sheep's gall, diluted 
one half with water, should be used instead of the potash or soda. 
Single feathers, permanently bent, may be at once restored to their 
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natural position by simply holding them in a jet of steam issuing 
from the spout of a tea-kettle. For study, unmounted specimens of 
birds or a nimals are always preferred ; and as mounting is a distinct 
art from simply preserving, and can be learned only from a teacher, 
no attempt is made to give instructions in it. 

Eggs should never be washed, even to remove the filth of the 
nest. A dentist's tooth-drill or a nail filed three-cornered may be 
used for drilling a hole in the side. By inserting a small glass tube 
or straw the contents may be blown out of the same hole, around 
the tube. Blowing in a little water and shaking thoroughly will 
often facilitate the process. It the embryo is partly developed, a 
larger hole may be cut, and the contents removed with a hooked 
pin, pulling out one limb at a time, and cutting it off. The opera- 
tion of blowing eggs should always be performed over water. Labels 
for eggs should note particularly the date, locality, site chosen by 
the bird, scientific and common name, and any facts of interest.* 



HINTS FOR STUDYING THE LOWER VERTEBRATES. 

In the latitude of southern New England during fifteen or twenty 
days after June 10th, the smaller tortoises may be found about sun- 
down on the margins of the ponds and streams digging holes and 
laying their eggs; the larger, as CheVydra serpenti'na, doing the 
same thing about sunrise in the morning. Removing the eggs care- 
fully without turning them over, they may be placed two or three 
inches deep in garden sand, protected with net-work, kept moist, 
and so the progress of embryonic development watched till they 
hatch in September or October, by examining one egg at a time 
every two or three weeks. 

The development of the Batrachians may be studied in a similar 
way by transferring frog and toad spawn, found in streams about 
the first of June, to a glass vessel of water containing sand and 
pebbles. It will be noticed that frogs' eggs are in a glairy mass ; 
toads* eggs in a glairy string. If a female newt be placed in the 
vessel with some growing aquatic plant like spotted knot-weed 
(Polyg'ommi persica'ria\ its curious habit of folding a leaf in 
which to deposit its egg may be observed, and in time all the 
changes pertaining to its metamorphosis. 

♦ Complete material for taxidermical work can be obtained of J. M. South- 
wick, Providence, R. I. 
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Large forms may be skimied and preserved according to the 
directions already given for Mammals and Birds. Small specimens 
should be kept in alcohol, after making an incision low down on the 
side, by simply inserting a penknife at as small an angle to the 
surface as will permit the point to enter the cavity of the abdomen. 
After a few days, edcoholic specimens should be changed into fresh 
alcohol at least 80° proof. Glycerine may be substituted for alcohol, 
when it is desirable to preserve the colors. 



HINTS FOR PREPARING LIGAMENTAL SKELETONS 
OF THE VERTEBRATES. 

First remove all the muscle that can be conveniently taken oflP 
with knife and scissors, but leave the ligaments around the joints. 
The specimen should next be macerated (soaked) in soft water, with 
the addition of a little soda of potash, changing the water daily for 
a week, and then leaving it till the remaining muscle can be scraped 
off with the finger-nail or a tooth-brush, and the rotted brain be 
rinsed out with water. At this stage, while the skeleton is held 
beneath the surface of clean water, all fibers may be snipped off 
with scissors without injuring the ligaments, and the bones thoroughly 
cleaned without scraping them with any hard instrument. Next run 
a wire down the spined cavity and bend the backbone into any 
desired position. Finally, hang up the skeleton by threads till dry. 

Any animal larger than a fox shoulci be cleaned, in the manner 
already described, of every thing, even to the ligaments, and the' 
bones wired together. Small skeletons of the size of a rat can be 
made ready for maceration and then put into a perforated box and 
placed in an ant-hill. These insects will quickly remove all the flesh, 
and the skeleton should be taken away as soon as they begin to 
attack the ligaments, or the ligaments poisoned with corrosive subli- 
mate, while the ants continue their work on the softer parts. Follow- 
ing these general directions, a little experience and a great deal of 
patience and perseverance will insure success. 

HOMOLOGIES OF THE VERTEBRATES. 

A comparison of Figs. 367, 378, 422, and 425, illustrating the 
anatomy of some of the various orders of Mammals, shows a remark- 
able similarity of structure. Thus, while the figure and size of the 
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head of the maniTnalB vary greatly, it is always composed of the 
same parts, marked by the same processes and united in the same 



c^ 



Ape. 
Bai. 

Dog, 



Dmt, 



WhaU, 




TortoUi, 
FUh. 



order. Any diflPerence is only a modification of form and structure, 
rather than of omission or addition. These variations are least 
observable in the embryonic state, and become more apparent in 
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maturity, through the ossifjdng or non-ossifying of the sutures, the 
greater or less development of tiie processes for muscular attach- 
ment, and the adaptation of the branium to the size and shape of 
the brain. The so-called "facial angle," formed by a line drawn 
from the forehead to the most prominent part of the upper jaw, 
and meeting a line from the middle of the ear to the base of the 
nose, shows the difference in the form of the head, and is an index 
to the intelligence of the several orders of mammals. 

In the skeleton of the horse, a careful study of the angle formed 
by the scapula and humerus with that formed by the ilium and 
femur, will show how antagonism in direction gives stability of 
position. "Were both angles directed the same way, the bones would 
shut together and the animal fall. That there may be a double 
antagonism and a lower against an upper, the angle formed by the 
humerus and forearm antagonizes that formed by the femur and 
leg ; but each respectively in the contrary direction to the antago- 
nism immediately above it, thus intensifying the stability. 

Comparing the anterior limbs of different orders of mammals 
with those of birds, reptiles, and fishes (see Fig. 481) the same funda- 
mental idea will be recognized in all, yet so modified as to adapt 
the severed species to the most diversified modes of life. Thus from 
man to the fish are found the himaerus (H), the ulna and radius of 
tiie forearm (Ur), the carpal bones (C), the metacarpal (MC), and the 
phalanges (PH). The greatest modification is observable in the wrist- 
bones (indicated by the dotted line) and those below. The normal 
number of carpals, metacarpals, and phalanges, is sometimes reduced 
and sometimes multiplied, that the limb may be used specifically, 
according to the wants of the animal, for swimming, crawHng, fiy- 
ing, paddling, running, digging, climbing, etc. The perfection of the 
himian hand, which combines nearly all these uses, depends chiefly 
on the free revolving motion of the humerus and the rotation of the 
radius about the ulna. This mode of action necessitates a clavicle. 
The more perfect this bone, the greater the power of rotating the 
forearm ; and, when the clavicle is wanting, the radius and ulna are 
usually consolidated and the forelimbs become only columns of sup- 
-poTt or instruments of progression. This latter condition existing in 
the horse and the ruminants, the metacarpals are greatly elongated, 
elevating the heel to the height of the knee in other quadrupeds, 
and permitting the toe only to touch the groimd. 

The i)osterior extremities follow the analogies of the anterior in 
most mammals, the true knee with its patella being more or less 
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concecded in the flcuiks, with a corresponding elongation of the heel, 
the toe only touching the ground. 

Laws of Comparative Anatomy. — The foregoing remarks upon 
homologies and analogies prepare for a deduction of some of those 
great laws of coexistence which lie at the foundation of comparative 
anatomy. 

1. Since the extremities by means of which the animal procures 
its food must always bear a certain relation to the teeth which mas- 
ticate and fit it for the stomach, the former decide the animal's 
external structure, and the latter its internal organization. 

2. The position and size of the processes of different bones deter- 
mine the direction and force of the muscles by which they are worked. 

3. The character of the muscles determines the structure of the 
nerves which call them into action, and of the brain in which the 
nerves originate. 

4. The nervous system determines the degree of intelligence. 
The structure of an animal, its natural habit and mode of life, 

can be deduced from the bones of the extremities, and even from 
the ends only of any one of them. For instance, the shape of a 
single finger-bone indicates the necessary form of the one with which 
it articulates ; this latter its fellow, and so on through the series 
including the metacarpal, carpal, radius and ulna, humerus, scapula 
and clavicle. The result of this investigation suggests at once to a 
comparative anatomist the structure of the teeth, whether herbiv- 
orous or carnivorous, and thus enables him to decipher the entire 
character of the animal. Any bone in the series answers equally 
well for a starting-point, and the skill of the investigator is shown 
in the readiness with which he reconstructs the whole bony fabric 
from the extremity furnished. Thus Cuvier, from single bones found 
in the gypsum near Paris, drew the entire outline of fossil genera of 
mammals ; and Agassiz, from isolated scales, restored the whole fish. 
(See *' Geology," pp. 182 and 203.) 
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Abebbant (deviatiiig), 40. 

Acanthopterygli (spiny-finned), 99. 

Acarina (mite), 57. 

Acephala (headless), 35. 

Acephalous Mollnsks, 35, 48. 

Aoii)enser sturio, 91. 

Aoranla (skulless), 85. 

Actinia, 16. 

Actinoida, 15. 

Actinozoa (ray animal), 14. 

Adder, 112. 

Agassiz, 286. 

Ai, 184. 

Aix sponsa, 141. 

AJaja ajaja, 146. 

Albatross, Wandering, 135. 

Alca imi>ennis, 133. 

Alces malchis, 223, 227. 

Alcyonaria, 17. 

Alectorides, 142. 

Alewife, 97. 

Alligator, 123; mlssissippiensis, 124. 

Ambergris, 203. 

Amblsrstoma tigrinum, 108. 

Ambulacral (sucking) appendages, 19. 

American Elk, 226. 

American Bed-breast, 127. 

Amia calva, 92. 

Ammonites, 46. 

Amoeba (changing) proteus, 1. 

Ampelis cedrorum, 176. 

Amphioxus, 85, 86. 

Amphipoda (double-footed), 54. 

Amphipods, 54. 

Anacanthani, 101. 

Anaconda, 112. 

Anatomy, Comparative, Laws of, 285. 

Angle-worm, 29. 

AnguiUa vulgaris, 94, 95. 

Animal Kingdom, 24. 

Annelida (ringed), 28. 

Annelids, 29. 

Anolis principalis, 115. 

Ant-eater, Ghiant, 184, 185. 

Antelope, 238. 

Anthrenus scrophulariad, 73. 



Anthropoidea, 265, 267. 

Antilles, 119. 

Antilo-capra americcma, 238. 

Antilope rupicapra, 235; kudu, 236: 

gnu, 237; oryx, 237. 
Ant-lion, 67. 

Antrostomus vocif erus, 167. 
Ants, 79, 80, 81. 
Anura, 107. 
Apes, 273. 

Aphaniptera (wingless), 64, 75. 
Aphides, 70, 71, 79. 
Aphis, 70. 
Aphis rossB, 70. 
Apis melliflca, 82. 
Aplocerus montanus, 238. 
Apoda (footless), 23. 
Apodes (footless), 94. 
Appendix, 279. 
Apteryges, 132. 
Apteryx mantelli, 132. 
Arachnida (spiders), 57. 
Araneida, 59. 
ArceUa dentata, 3. 
Archer, 100. 
Ardea herodias, 145. 
Argonauta argo, 47. 
Argonauts, 47. 
Argus giganteus, 152. 
Armadillos, 183; Nlne-baAded, 183; 

Three-banded, 183. 
Arthropoda, xiii., 50, 54. 
Arthropods (jointed-foot), xiH. 
Artiodactyls, 209, 210. 
Arvicola riparia, 190. 
Asiphonia (siphonless), 35. 
Aspidonectes ferox, 120. 
Afis, 213. 

Astacus fluviatills, 55. 
Asterias forbesii, 20. 
Asteridea, 19. 
Asteroidea (star-like), 19. 
Astrophyton agassissii, 21. 
Astur atricapillus, 157. 
Atalapha, 199 ; noveboracensls, 200 ; 

cinerea, 200. 
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Ateles pentadactyluB, 260. 
Auchenia llama, 222. 
Auk, 133, 134 ; Great, 133. 
Aurelia flavidula, 13. 
Autolytus comutiis, 31. 
Aves (birds), xHl., 124. 
Avocet, 147. 
Aye-aye, 265. 
Ayrshire, 231, 232. 

Babibusa, 215; hog, 216. 

Baboon, 271. 

Badger, 247, 248, 249. 

Balsena mysticetus, 204. 

Balaninus nucum, 72. 

Balanoglossus minutus, 85. 

Balaniis balanoides, 53. 

Baleen, 203. 

Baltimore Oriole, 172 ; Nest of, 172. 

B%rbary Ape, 271. 

Bark-borer, 72. 

Barnacles, Acorn, 53 ; Stalked or GK>08e» 
53. 

Barramnnda, 105. 

Basket-fish, 21. 

Bassaris astuta, 243. 

Bat, 179, 198 ; Geoflfrey's, 199 ; Skeleton 
of, 198; Big-eared, 200; Bed, 200 
Hoary, 200; Little Brown, 200 
Silver Black, 200; Dusky, 200 
Indian Fruit, 200. 

Batrachia, 105. 

Batrachians, 104, 107, 116 ; Development 
of, 282. 

Beach Plea, 54. 

Bear, 242, 243; Upper jaw of, 244 
Iiower jaw of, 244.; Black, 244, 245 
Grizzly, 244, 245 ; White, 244, 246 
Polar, 246. 

Beaver, 186, 192; American, 192. 

Bed-bug, 71. 

Bees, 79. 

Beetles, 71, 75. 

Bell Animalcules, 6. 

Beluga canadensis, 201. 

Bemicla canadensis, 141. 

Bimana, 179, 276. 

Birds, Migrations of, 279; glacial mi- 
gration, 280; Preserving skins of, 
281, 283. 

Bison, 232, 235 ; Hunting of, 233. 

Bivalves, 35, 40. 

Blatta orientalis, 68. 

Blepharis crinitus, 99. 

Blue-bird, 177. 

Blue-tailed Skink, 116. 

Boa anaconda, 112. 

Boas, 113. 

Bobolink, 173. 

Bob-white, 149. 



BombuB pratorum, 82. 

Bombyx mori, 77. 

Bonasa umbellus, 149. 

Bos taurus, 231 ; americanus, 232 ; 

bubalus, 234; grunniens, 234; indi- 

cus, 235. 
Box Tortoise, 122. 
Brachiata, 18. 

Brachiopods (arm-footed), 82, 33, 35. 
Bradypus trydactylus, 184. 
Branch, how formed, xiii. 
Branching Ooral, 16. 
Branchiostoma lanceolatum, 86. 
Branchipus vernalis, 52. 
Broad-nosed Eel, 94. 
Bubo virginianus, 158. 
Buds, 9, 12, 84, 154. 
Buffalo, 232, 237 ; Indian, 234. 
Buffalo-bug, 73. 
Bufo americanus, 109. 
Bugs, 69. 
Bull-frog, 110. 
Bumble-bee, 81. 
Burying-beetles, 73. 
Butcher-bird, 175. 
Buthus carolinianus, 58. 
Butterfly, 77. 
Buzzard, Turkey, 155. 
Byssus (fine flax), 39. 

Oaebaoe Buttebfly, 77. 

Cacatua sulphurea, 160. 

Caddis^worms, 67. 

CaJUetto, 217. 

Calcarevous (chalky), 3. 

Calcispongla, 8. 

Callorhinus ursinus, 263. 

Caloptonus spretus, 69. 

Calurus resplendens, 163. 

Camel, 210 ; Foot of, 21% , Wateixjells 

of, 218;Bactrian, 219, 
Camelopardalis giraffa, 229. 
Camelus dromedarius, 219 ; bactrianus, 

219. 
Campanularian (bell-Hke)Hydroid,12,13. 
Camphephilus principalis, 163. 
Canadian Thousand-legs, 61. 
Canis lupus, 252; familiaris, 263; au 

reus, 254. 
Capra ibex, 240 ; eegagrus, 240. 
Carapax, 119. 
Carassius auratus, 96. 
Caravan, 221. 
Caribou, 223. 
Camivora, 179, 241. 
Carpet-beetle, 73. 
Cashmere, 241. 
Castor canadensis, 192. 
Catamount, 260. 
Caterpillar, 76. 



Digitized by CjOOQIC 



INDEX 



811 



Cat-fl&h, 95. 

Catharista atrata, 155. 

Cats, 179, 255, 257; Domestic, 261; 

wad, 261. 
Oavia cobaia, 188. 
Cecidomyla destructor, 74. 
Cedar-bird, 176. 
Centipeds Oiiindrdd-footed), 61. 
Cephalo-thorax (head on throat), 56. 
Ceraspongia (cera, homy), 9. 
Ceratodus, Australian, 106. 
Ceratodus forsteri, 106. 
Cervus virginianus, 223, 224; capreo- 

lus, 223, 225; canadensis, 223, 225; 

dama, 223. 
Ceryle tjcyon, 168. 
Cetacea, 179, 201. 
Chsetura pelasgia, 165. 
Chameleon, 116; Old World, 118; 

Tongue of, Foot of, 119. 
Chameleon vulgaris, 118. 
Chamois, 235, 241. 
Charadrius virginicus, 148. 
Chetromys madagascariensis, 265. 
Cheiroptera, 179. 
Chelonia, 119 ; mydas, 120. 
Chelydra serpentina, 122, 282. 
ChiUingham, 232. 
Chilopoda (lip-footed), 61. 
Chimney-swallow, 165, 166. 
Chimpanzee, 274. 
Chipmunk, 194. 
Chlamyphorous truncatus, 183. 
Chondrostei, 91. 
Chordeiles jwpetue, 167. 
Cicada septendecim, 69, 70. 
Ciconia alba, 146. 
Cidaridea, 21. 
Oiliata (hair), 6. 
Ciliate infusoria, 6. 
Cirrhosomus turgidus, 103. 
Cirriped, 53. 
Cistudo virginiana, 122. 
Civet, 242, 256, 257. 
Clamatores, 168. 
Class, how formed, xiii. 
Classification, xii. 

Claws, Sheathed, 256 ; Extended, 256. 
CHsio-campa americana, 76. 
Clothes-moths, 76. 
Clupea vemalis, 96. 
Cobbler-fish, 99. 
Coocygus americanus, 164; erythroph- 

thalmus, 164. 
Cochineal-bug, 71. 

Cockatoos, 160 ; SulphuTKirested, 160. 
Cockroaches, 68. 
Codoon, 76. 
Cod., 101. 
Ckxloeiga botrytes, 6. 



Codosigas, 8. 

Ooelenterata (hollow intestine), xiii., 10, 

18. 
Colaptes auratus, 162. 
Coleopter^ (sheath-winged), 64^ 71. 
Collocalia esculenta, 165. 
CoUurio borealis, 175. 
Colorado Beetle, 71. 
O>lugo, 196, 198. 
ColumbSB, 153. 
Columba livia, 153. 
Colymbus torquatus, 134. 
Condor, 166, 156. 
Condylura cristata, 198. 
Coney, 179, 212. 
Conirostres, 129. 
Cono-cephalus ensiger, 68. 
Conurus carolinensis, 159. 
Coot, 144. 
Copepod, 51. 
Corallium rubrum, 17. 
Coral-plate, 20. 
Corskls, 10. 
Coral Snakes, 114. 
Coreus tristis, 71. 
Cormorant, 139. 
Corvus corax, 171; frugilegus, 171; 

americanus, 171. 
Coryphsena hippurus, 99. 
Coryphene, 202. 
Cotumix communis, 149. 
CJougar, 260. 
Ck)w-bird, 170, 171. 
Crabs, Terrestrial, Air-breathing, 56. 
Cray-fish, 55. 
Crinoidea, 18. 
Crinoid, Norwegian, 18. 
Crocodiles, 123 ; Nile, 123. 
Crocodilia, 122. 
CJrocodilus vulgaris, 123. 
Cross-bill, 174. 
Crotalus horridus, 115. 
Crows, 171. 
Crustacea, 51. 
Crypturi, 132. 
Ctenactis echinata, 16. 
Cuckoos, 164, 171; Yellow-billed, 164; 

Black-billed, 164. 
Culex pipiens, 74. 
Cup corals, 16. 
Cupido cupidonia, 149. 
Curvirostra leucoptera, 174 ; americana, 

174. 
Cuticle (thin-skin), 4. 
Cuvier, 286. 
Cyanura cristata, 171. 
Cycloi)s, 51. 

Cyclostoma (circle-mouthed), 87. 
Cygnus buccinator, 141, 142; amexi* 

canus, 141, 142. 
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Oynips queronsfolil, 78. 
Cynooephalus mormon, 271. 
Cynomys ladovicianus, 193. 
Cyrtophylltis concavus, 68. 
^rst (baff containing morbid matter), 0. 

Daddt-lono-leos, 60. 

Darning-needles, 66. 

Dasybatis centrums, 00. 

Dasypus novem-cinctus, 183. 

Decapoda (ten-footed), 55. 

Decapods, 55. 

Deer, 210, 222,223, 237; FaUow, 223; 

Virginia, 224. 
Delphinns delphls, 201, 202. 
Dendrocoela, 24. 
Dental Formula, 179. 
Dentalium dentalis, 42. 
Dentirostres, 129. 

Dermatoptera (skin-winged), 64, 65. 
Dermestes, 73. 
Devil-fish, 47. 
Deztral (right-handed), 43. 
Diatom, 1. 

Dibranchiata (two-giUed), 47. 
Dicotyles torquatus, 214. 
Didelphis virginiana, 181. 
Diemyctylus viridescens, 108. 
Digging Wasps, 81. 
Dlomedea exulans, 135. 
Dlplopoda (double-footed), 61. 
Dipnoi, 105. 

Diptera (two-winged), 64, 73. 
Disco-cephali (dlso-headed), 102. 
Discophora (djsc-bearing), 13. 
Diacophori (disc-bearer), 31. 
Distoma hei>aticum, 25. 
Diver, Ghreat Northern, 184. 
Dobchick, 1'33. 
Dog, 242, 252, 253. 
Dolichonyx orizyvorous, 173. 
Dolphin, 99, 201, 202. 
Doris pilosa, 43. 
Doryphora decom-lineata, 71. 
Dove, Rock, 153. 
DragOD-flles, 66. 
Dromedary, 219, 220, 221. 
Duckbill, 179, 180. 
Ducks, 139, 140; "Wood, 141; Eider, 

140; Summer, 141. 
Dugong, 205. 
Durham, 231. 

Eagle, White-headed, 166; Caracara, 

157. 
Eared Seals, 263. 
Ear-shells, 44. 
Earth-worms, 28, 29. 
Earwigs, 65. 
Echidna hystrix, 181. 



Bchineis remora, 108. 

Echinodermata (spiny-skiniied), xilL, la 

Echinoderms, 18, 21, 22. 

Echinoidea (spiny), 21. 

Ectopistes migratoria, 168. 

Edentata, 179, 183. 

Eel, 95. 

Eggs, Blowing of, 282. 

Elaps corallina, 114. 

Elasmobranchii (strap-gilled), 80. 

Elephant, 170, 207, 208 ; Asiatic, Tooth 

of, 207; African, Tooth of, 207; 

Trunk of, 207. 
Elephas africanus, 208 ; indious, 208. 
Elk, American, 226. 
Entomologist, 110. 
Epeira diadema, 60. 
Ephemera vulgata, 66. 
S^idermis, 34. 
Equus cabGdlus, 218; asinna, 213; 

zebra, 214. 
Eremophila comnta, 173. 
Eretmochelys imbricata, 121. 
Erinaceus enropeus, 196. 
Eriosoma lanigera, 71. 
Erythacus rubecola, 177. 
Esox reticulatus, 98. 
Esquimaux, 241. 
Euglena viridis, 5. 
Eumeces fasciatus, 118. 
Eupagurus bemhardus, 60. 
Euplectella aspergiUimi, 0. 
Euspongia adriatica, 0. 
Eutenia sirtaUs, 113. 
Eventognathi, 97. 
Exocoetus Yolitans, 00. 

Felis bobbalis, 262. 

Felis tigriB, 258; leo, 258; leopardus, 

259; concolor, 260; on9a, 261; do- 

mestica, 261. 
Fiber zibethicus, 191. 
Finches, 174. 
Fisher, 247, 251. 
Fishery question, 100. 
Fishes, 85. 
Fish-hawk, 156. 
Fishing Frog, 105. 
Fish-louse, 62. 
Fissirostres, 120. 
Fissurella listeri, 44. 
Flagellata, 5. 
Flagellate Inf usorians, 6. 
Flagellum Gash), 5. 
Flamingo, 140, 142. 
Flat-fish, 103. 
Flat-worms, 24. 
Fleas, 75. 
FUes, 73. 
Flounder, 103. 
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Fly-catchers, 168; Ghreat-crested, 168. 

Plying-fish, 99. 

Fly's foot, 74. 

Foramina (holes), 2. 

Foraminifera (bearing holes), 2, 3, 4. 

Forflcnla aurioularia, 65. 

Formica sanguinea, 80. 

Fowl, Domestic, 148. 

Fox, 254. 

Fox Squirrel, 195; Southern, 195; 

Western, 195. 
Fratercula arctica, 133. 
Fresh-water Clam, 39. 
Fresh-water Shrimps, 52. 
Frogs, 108, 110. 
Folica americana, 144. 
Fur Seal, 263. 

GALEOPrrHEOTTS V0LAN8, 198. 

Gall-flies, 78, 79. 

(^tollinse, 148. 

Gallinule, Purple, 144. 

Galls, 79. 

Gallns bankiva, 148. 

GKinoidei (bi-ightness), 91. 

(3^anoid Fishes, 91. 

(]ktnoids, 105. 

(3^arpikes, 92, 93. 

Qasteropods (belly-footed), 41. 

Gavialis gangeticus, 123. 

GKbvials, 123. 

GFazelle, 236. 

Qeeee, 139. 

(^msbok, 237. 

(^net, 257. 

(j^enetta vulgaris, 257. 

Qeococcyx caUfomianns, 164. 

Geometrical Spider, 60. 

G«omys bursarius, 190. 

Giant Ant, 80. 

Gibbons, 273. 

Ginglymodi, 92. 

GiraflPe, 210, 229, 237; Head of, 229; 

Tongue of, 229 ; Feeding, 280. 
Girard's Sea-cuciimber, 23. 
Glass Snake, 117. 
Glass sponges, 8. 
Globigerina bnlloides, 3. 
Glutton, 249. 
Gnu, 237; CJommon, 237; Brindled, 

237. 
Goat, 239, 240, 241. 
(3k>ld-flsh, 97. 
GK>osander, 140. 
Gk)ose, Canada, Wild, 141. 
(Jopher, 186, 194 ; Pouched, 190. 
(3k>rdius aquaticus, 28. 
GK>rgonia flabellum, 17. 
Gorilla, 274, 275. 
Goshawk, 167. 



Graceful Lorls, 266. 

Graculus carbo, 139. 

Grantia ciliata, 8. 

Grasshoppers, 68. 

Great Eastern, 54. 

Grebe, 134. 

Green Euglena, 5. 

Greenland Whale, 203. 

Grouse, 149; Buffed, 149; Pinnated, 

149. 
Grub, 71. 
Grunting Ox, 234. 
Grus americanus, 143. 
Guinea-fowl, 151. 
Guinea-pig, 186, 188. 
Gulls, 136 ; Great Black-backed, 137. 
Gulo luscus, 249. 
Gymnodontes (naked teeth), 104. 

Hjsmatopits palliatus, 148. 

Hair-worms, 28. 

Halecomorphi, 93. 

Haliagtus leucocephalus, 156. 

Halibut, 103. 

Haliotis abalone, 44. 

Hammer-headed Shark, 89. 

Hammer-oyster, 38. 

Hai)ale jacchus, 267. 

Haplomi, 98. 

Hare, 186, 187 ; Northern, 187. 

Harvest-fly, 69. 

Harvest-men, 59. 

Hawk, Swallow-tailed, 156; Sparrow, 

157; Blue Hen, 157. 
Hedgehog, 196. 
Heliosphsera echlnoldes, 4. 
Helix albolabris (white-lipped), 43. 
Heloderma, 116. 
Hemiptera (half -winged), 64, 69. 
Herbivora, Teeth of, 231. 
Hermit-crab, 56. 
Herodiones, 144. 
Herons, 144 ; Great Blue, 145. 
Herpestes ichneumon, 257. 
Herring, 97. 

Hesi)eromys leucopus, 190. 
Hessian-fly, 74. 
Heterosomata, 103. 
Hexai>oda (six-footed), 62. 
Hindoos, 272. 
Hippopotamus, 210, 216; amphibius, 

216. 
Hirudo medicinalis, 32. 
HirundinidflB (family of swallows), xii. 
Hirundo horreorura, 176, 
Hirundo (swallow) horreorum (of the 

granaries), bicolor (two-colored), xii. 
Hive-bee, 82; queen, drone, worker, 

83. 
Hog, 210. 
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Solothurians, 22, 23. 

Holothuroidea (whole gate), 22. 

Homo sapiens, 276. 

Honey Ants, 80. 

Homed Pout, 06. 

Horned Toad, 117. 

Hornet, 81. 

Horse, 170, 210, 213, 237. 

Horse-shoe Crab, 67. 

House-flies, 74. 

Humble-bee, 81. 

Humming-birds, 165 ; Buby-throated, 

165; Nest of, 165. 
Hyalospongia, 0. 
Hydra (water-dragon), 10, 13. 
Hydra fusca, 11. 
Hydroidea, 10. 
Hydrozoa, 10. 

Hyena, 242, 255 ; vulgaris, 255. 
Hyla, versicolor. 111. 
Hylobates agilis, 273. 
Hylobates syndactylus, 273. 
Hymenoptera (membrane-winced), 64, 

78. 
Hyperoartia, 88. 
Hyraooidea, 170, 212. 
Hyrax syriacus, 213. 
Hystrix cristata, 180. 

Ibex, 240, 241. 

Ibis, 144 ; Wood, 145 ; Sacred, religiosa, 

145. 
Ichneumon-fly, 70. 
Ichneumon manifestator, 70. 
Ichneumons, 70. 
Icterus baltimore, 172. 
Iguanas, 115. 
Iguana tuberculata, 116. 
Imago, 64, 76. 
Incubation, 127. 
Infusoria (infused), 4. 
Insecta, 62. 

Insectivora, 170, 105, 106. 
Insects, 60, 56, 63. 
Insessores, 168. 

Invertebrates (not vertebrated), 1, 84. 
lonomis martinica. 144. 
Isopoda (equal-footed), 54. 
Isospondyli, 07. 
Itch-mite, 58. 
Ixodes-bovis, 68. 

Jackal, 254. 

Jaguar, 261 ; Head of, 261. 

Jays, 171 ; Blue, 171. 

Jelly-flsh, 14. 

Jersey, 231, 232. 

Julus canadensis, 61. 

Jumping Mouse, 186, 180 ; Mice, 180. 

June-bug, 72. 



KuroABOoe, 182. 
Katydids, 68, 60. 
Key-hole Limpet, 44. 
King-crab, 57. 
Kingdom, Ani-mft ], xiii. 
King-fishers, 168; Belted, 168. 
Koodoo, 230. 

Lacertilia, 116. 

Lachno-stema fusca, 72. 

Lacunae, 60. 

Lamellibranch (thin plate-gills), 35. 

Lamelliroetres, 130. 

Lamprey, 88. 

Lamp-shell, 34. 

Lancelet, 86, 87. 

Land-snail, 43. 

Lar.d Tortoises, 122. 

Laplander, 227. 

Larks, 173; Shore, 173; Sky, 173. 

Larus marinus, 137. 

Lasso-cells, 10. 

Leaflet, 217. 

Leeches, 28, 31. 

Lemur macaco, 267. 

Lemurs, 205; Foot and hand of, 265; 

Buffled, 266. 
Leopard, 250. 
Lei>a8 anatifera, 53. 
Lepidoptera (scaly-winged), 64, 75. 
Lepidosteus oeseus, 03. 
Lepidurus couesii, 52. 
Lepisma saocharina, 64. 
Leptodera ozophila, 27. 
Lepus americanus, 187 ; sylvaticus, 187 ; 

campeetris, 188. 
Lemseonema radiata, 52. 
Libellula depressa, 66. 
limaz campestris, 44. 
Limicolse, 147. 
Limnophilus rhombicus, 67. 
Limpets, 44. 

limulus pdyphermus, 67. 
Lingula pyramidata, 34. 
Lion, 241, 242. 
Lithodomus lithophagus, 46. 
Liver Fluke, 26. 
Lizards, 116. 

Llama, 210, 222 ; Foot of, 222. 
Lobster, Salt-water, 65; Biver, 66. 
Locusts, 60. 

Loligo pealeii, 40 ; bartramii, 40. 
Longipennes, 136. 
Loon, 134. 

Lophius americanus, 106. 
Lophobranchii, 104. 
Lons gracilis, 266. 
Louse, 71. 

Lumbricus terrestris, 29. 
Lutra canadensis, 247. 
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I^mz, Oanada, 261. 
Lynx canadensis, 262. 
Lyre-birds, 169. 

Macaques, 271. 

Mackerel, 100. 

Macropus major, 182. 

Madagascar Cat, 265. 

Maggots, 74. 

Malleus (hammer) vulgaris, 88. 

Mammalia, 179. 

Mammals, 179; Tabulation of, 179; 

Preserving skins of, 280, 283. 
Man, 179, 276 ; Hand and foot of, 276 ; 

Common origin of, 277. 
Manatee, 179, 205. 
Mandrill, 271. 
Manis longicauda, 185. 
Mantle, 34, 39. 
Marine-worms, 30. 
Marmoset, 267. 
Marsupialia, 179, 181. 
Marsupials, 181. 
Marten, 252. 
Mastiff, 253. 
May-beetle, 72. 
May-flies, 66. 
Measly Pork, 27. 
Medusa, 12, 13. 
Meleagrina margaritifera, 37. 
Meleagris, ocellata, gaUopavo, mexicana, 

150. 
Melospiza melodia, 174. 
Menobranchus, 107. 
Menura ftuperba, 168. 
Mephitis mephitica, 248. 
Mergus americanus, 140. 
Merostomata, 57. 
Mesenterial folds, 14. 
Mesentery (intestinal membrane), 15. 
Metamorphosis (change of form), 51. 
Metazoa, 7. 

Metridium marginatum, 15. 
Mice, 190. 

Millipeds (thousand-footed), 61. 
Mimus i)olyglottus, 178. 
Mink, 247, 250. 
Mites, 57, 58. 
Mocking-birds, 178. 
Mole, 179, 196; Habitation of, 197; 

Common, 197; Star-nosed, 198. 
Mollusca (soft), xiii., 34, 53. 
Molluscoidea (mollusk-like), 32. 
Molothrus i)ecoris, 170. 
Monkey, 179, 273; New World, 268; 

Cebus, 269 ; Spider, 269 ; Hand and 

foot of, 270 ; Old World, 269 ; Group 

of, 270; Howling, 268, 273. 
Monodon monoceros, 202. 
Monopneumonia, 106. 



Monotromata, 179, 180. 

Monotremes, 180. 

Moose, 223, 227. 

Morrhua americana, 102. 

Moschus moschiferus, CC3, 228. 

Mosquito, 74. 

Mother Caiy's Chicken, 136. 

Moths, 76. 

Mountain (3k)at, 238. 

Mountain Sheep, 238, 239. 

Mouse, 186; Meadow, 190; Deer, 190; 

White-footed, 190; House, 191. 
Mud-eel, 107. 
Mud-fish, 93. 
Mud-hen, 143. 
Murex tenuispinus, 46. 
Musca domestica, 74. 
Mushroom Corals, 16. 
Musk Deer, 223, 228. 
Musk Ox, 232, 241. 
Musk Rat, 191. 

Mus musculus, 191 ; decumanus, 191. 
Mussels, 38. 
Mustela, pennantii, 251 ; americana, 

252. 
Mutella cephalotos, 80. 
Myaarenaria, 39. 
Mycetes ursinus, 268. 
Myiarchus crinitus, 168. 
Myriapoda (many-footed), 61. 
Myriapods, 61. 
Myrmecia forflcata, 80. 
Myrmecophaga jubata, 185. 
Myrmeleon f ormicarius, 67. 
Mytilus edulis, 38. 

Narwhal, 202. 

Nauclerus furcatus, 156. 

Nauplius (young stage of some crusta- 
ceans), of Cyclops, 51; of barnacle, 
53. 

Nautilus, 33, 46. 

Nautilus iwmpilius, 46. 

Necturus maculatus, 107. 

Nemathelminthes, 27. 

Nematoda (thread), 27. 

Neraatognathi (thread-jaw), 96. 

Nematus ventricosus, 78. 

Nereis pelagica, 30. 

Neuroptera (nerve-winged), 64, 67, 78 

Newt, 108. 

Night-hawk, 167. 

Nightingale, 177. 

Noctiluca railiaris, 6. 

Nomenclature, binomial (two-named), 
xil. 

Notochord (back-chord or string), 86 

Nucleoli, xi. 

Nucleus, xi. 

Nudibranchiata (naked-gilled), 42. 
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Nmnida meleagris, 161. 
NummuliteB ataica, S. 

Oak-apple, 79. 

Obelia gelatinosa, 12. 

Octopus (eiglit-f ooted), 47 ; Baird's, 48 ; 

vulgaris, 48. 
Odoboenus rosmarus, 262. 
Odontophore (tooth-bearing), 41, 45. 
(Esophagus, 14, 217. 
Oligochfieta, 29. 
Ophidia, 112. 
Ophidians, 114. 
Ophisaurus ventralis, 117. 
Opossum, 179, 181, 182. 
Orang, 273, 274. 
Orchestia agilis, 54. 
Organ-pipe Coral, 17. 
Omithorhynchus anatinus, 180. 
Orthoptera (straight-winged), 64, 68. 
Ortyz yirginianus, 149. 
Oryx, 237. 
Oscines, 168. 
Osseus, 92. 

OstrsBa virginiana, 86. 
Ostrich, 237; African, 129, 130; South 

American, 129, 131 ; farms, 131. 
Otter, 247; Biver, 247. 
Ovibos moschatus, 241. 
Oviposition (egg-laying), 60. 
Ovis montana, 239 ; aries, 230. 
Owls, 158 ; Great-homed, 158 ; Cat, 158. 
Ox, 210, 230, 239 ; Domestic, 230. 
Oyster-catcher, 148. 

Painteb, 260. 

Paleozoic (ancient animals), 67. 

Paludicella ehrenbergii, 33. 

Pangolin, Long-tailed, 185. 

Panther, 259, 260. 

Paper Aigonaut, 47. 

Paradisea apoda, 169. 

Paradise-birds, 169; Emerald, 169. 

Paramoecium caudatum, G. 

Parrots, 158 ; Carolina, 159. 

Parthenogenesis, 70, 70. 

Partridge, 149 ; American, 140. 

Passeres xii., 168. 

Passerine, 129. 

Pavo cristatus, 151. 

Peacock, 151. 

Pearl Oyster, 37, 

Pearly Nautilus, 46. 

Peccary, 210, 214; Collared, 214; 

White-lipped, 214. 
Pecten irradians, 36. 
Pedicel (branch), 59. 
Pediculati, 105. 
Pedipalpi (feet-feelers), 58. 
Peduncle (stalk), 33, 34. 



Pelecanus fuscus, 188, 189; erythro- 

rhyncus, 139. 
Pelican, Brown, 138 ; White, 139. 
Penguin, 132, 133, 134; Patagonian, 

133. 
Perca americana, 102. 
Perchers, 1(J8. 
Perch, Yellow, 102. 
Perissodactyls, 209, 210. 
Petrel, 135, 136 ; Stormy, 136. 
Petromyzon marinus, 88. 
Phalangium dorsatum, 50. 
Pharaoh's Bat, 257. 
Pheasant, 152 ; Aigus, 152. 
Philohela minor, 147. 
Philomela luscinia, 177. 
Phocsena communis, 202. 
Phoca vitulina, 264. 
Phcenicopterus ruber, 142. 
Phorus agglutinans, 45. 
Phrynosoma comuta, 117. 
Phyllopod aeaf-footed), 52. 
Phylloxera, 71. 
Physeter macrocephalus, 203. 
PicariflB, 161. 
Pichiciago, 183. 
Pickerel, American, 98. 
Picoides hirsutus, 162. 
Pieris oleracea, 77. 
Pigeons, Wild, Passenger, 153. 
Pill Bugs, 54. 
Pimelodus atrarius, 96. 
Pinnipedia, 264. 
Pinnotheres ostreum, 37. 
Pil)a americana, 109. 
Pipe-fish, 104. 
Pithecia satanas, 268. 
Planarians, 24. 
Planariatorva, 24. 
Plant-Uce, 70. 
Plastron, 119. 
Platyhelminthes, 24. 
Plecatus, 199 ; macrotis, 200. 
Pleuronectes platessa, 103. 
Ploceus socius, 170. 
Plovers, 148; Gtolden, 148. 
Plover-snipes, 147. 
Plotus anhinga, 138. 
Plumage, 125, 126. 
Podiceps comutus, 133. 
Polyborus tharus, 157. 
Polychfieta, 30. 
Polygonum persicaria, 282. 
Polyp (many-footed), 16, 17. 
Polyplaoophora (many-plate-bearing) 

42. 
Polyzoa, 32. 
Polyzoon, 32. 
Pond-snails, 43. 
Ponera grandis, 80. 
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PoTcellio, 54. 

Porcupine, 186, 189. 

Porcupine Ant-eater, 180, 181. 

Porifera (pore-bearing), xiii., 8, 9. 

Porpoise, Common, 202. 

Potato-bug, 71. 

Poulpe, 48. 

Prairie-dog, 193. 

Prehensile (grasping), 59. 

Pristis antiquorum, 91. 

Proboscidea, 179, 207. 

Proboscis Monkey, 272. 

Procyon lotor, 243. 

Pro-legs, 75. 

Prong-horn, 210, 238. 

Proteus, 107. 

Proteus anguinus, 107. 

Protoplasm (first-form), xi., 6. 

Protozoa (first-life), xiii., 1. 

Protozoans, 2, 4, 6. 

Pseudogryphus califomianus, 155. 

Pseudoneuroptera (false-nerve-winged), 

64, 65. 
Pseudopodia (false-feet), 1, 2. 
Psittaci, 158. 
Puffin, 133, 134. 
Puffing Pig, 202. 
Pulmonata, 43. 

Pulmoniferous (lung-bearing), 43. 
Puma, 26a. 
Pupa, 63. 

P'htorius lutreolus, 250; ermineus, 250. 
Pygopodes, 133. 
Pyranga rubra, 175. 
Pythons, 113. 

QuADBUHANA, 179, 264, 265. 
Quail, 149. 
Quakers, 69. 

Babbit, Gray, 187 ; White, 187 ; Jack, 

188. 
Baccoon, 242, 243. 
Raccoon-fox, 242, 243. 
Badiolaria, 4. 
Rail, Virginia, 143. 
Raise, 90. 

RaUus virginianus, 143 ; elegans, 143. 
Rana catesbiana. 111. 
Rangifer caribou, 223, 226; tarandus, 

223, 226. 
Raptores, 154. 
Rat, 179 ; House, 191 ; Musk, 191 ; Ph^ 

raoh's, 257. 
Raven, 171. 
Rays, 90. 
Razor-clam, 40. 
Recurvirostra americana, 147. 
Red Ant, 80. 
Red Coral, 17. 



Reindeer, 223, 226; Hoof of, 226. 

Remora, 103. 

Reptiles, 85. 

Reptilia, 112. 

Reticulum, 217. 

RhamphastoB tucanus, 163. 

Rhea rhea, 131. 

Rhinoceros, 210; unicornis, 211; bi* 

comisi 211. 
Rhizocrinus loftensis, 1,8. 
Rhizopoda (root-footed), 2. 
Rhizopods, 2, 3, 4. 
Rhynchops nigra, 136. 
Rhynogryphus aura, 156. 
Rice-bird, 173. 
Right-whale, 201, 203, 204. 
River Tortoise, 122. 
Road Runner, 164. 
Robin, 127, 179; American, 177, 178. 
Robin-redbreast, 177. 
Rocky Moimtain Locust, 69. 
Rodentia, 179, 186. 
Rodents, 186, 265. 
Roebuck, 223, 225, 226. 
Root-louse, 71. 
Rosmarus obesus, 263. 
Rudimentary (first principle), 40. 
Rumen, 217. 

Ruminants, 209, 210, 217 ; Stomach of, 
217. 

Sable, 247, 251, 252. 

Sacred Monkey, 272. 

Salamander, Tiger, 108. 

Salmon, 97^ 98. 

Salmo salar, 98. 

Salt-water C!lam, 39. 

Sarcoptes scabiei, 58. 

Sarcorhamphus gryphus, 166. 

Saw-fish, 91. 

Saw-flies, 78. 

Scallops, 35. 

Scalops aquaticus. 197. 

Scaphopoda, 42. 

Schizaster, 22. 

Scissors-biU, 136. 

Sciuropterus volucella, 196. 

Sciurus carolinensis, 194 ; vulplnus, 196. 

Scolopendra gigantea, 62. 

Scolytus destructor, 72. 

Scomber vemalis, 100. 

Scorpion, 57, 58, 69. 

Sea-anemone, 15. 

Sea-cow, 205. 

Sea-cucimiber, 22. 

Sea-fan, 17. 

Seal, 242; Eared, 242; Common Hair, 

264. 
Sea-lion, 263. 
Sea-otter, 22. 
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Sea-urchins, 21, 22, 23. 

Sea-worms, 28. 

Semnopithecus entellus, 272. 

Semnopithecus nasica, 272. 

Seventeen-year Cicada, 69, 70. 

Sextons, 73. 

Sharks, 80. 

Shark's Egg, 01. 

Sheep, 239, 240 ; Domestic, 239. 

Ship-worm, 40. 

Short Horn, 231. 

Shrew, 196 ; Thompson's, 196. 

Shrike, 175. 

Shrimp, Cones', 62. 

Shrimps, 55. 

SiaUa sialis, 177. 

Siamang, Sumatran, 273. 

Silicions (flinty), 4. 

Silk-worm, 76, 77. 

Sllnms glanis, 95. 

Silver-flsh, 97. 

Sinistral (left-handed), 43. 

Siphon, 45. 

Siphonostomata (tube-mouthed), 52. 

Siphuncle (little tube), 46. 

Siren, 107. 

Sirenia, 179, 184, 205. 

Siren lacertina, 107. 

Skeleton, of a Bird, 125; of a Mole, 
196; of a Bat, 198; of a Manatee, 
206; of a Whale, 206; of an Ele- 
phant, 207; of a Horse, 212; of a 
Camel, 218; of a Cow, 231; of a 
Bear, 244 ; Ldgamental, hints for pre- 
paring, 283; of Drang, Chimpanzee, 
and Man, 277. 

Skua, Arctic, 137. 

Skull of Battlesnake, 115 ; of a Bodent, 
186; of a Sperm-whale, 203; of a 
Hog, 215; of a Babirusa, 215; of a 
Camivora, 242. 

Skunk, 247, 248. 

Sloth, 179, 184; Three-toed, 184. 

Slug, 43. 

Sly Silurus, 95. 

Snails, 34, 43. 

Snake-birds, 138. 

Snakes, Green, Striped, Black, "Water, 
Puffing, 113 ; Coral, 114 ; Sea, 115 ; 
Battle, 115; Copi)er-head, 115; Moc- 
casin, 115. 

Snapping Turtle, 122. 

Snipe, 147. 

Sole, 103. 

Solen ensis, 40. 

Somateria mollissima, 140. 

Song-sparrow, 74. 

Sores thompsoni, 196. 

Southwick, J. M., 282. 

Sow Bugs, 54. 



Specter, 266. 

Spermophilus tri-decem-lineatus, 194. 

Sperm-whale, 48, 201, 202. 

Sphenisci, 182. 

Spheniscus demersus, 132. 

Sphez ichneumonea, 81. 

Sphyma zygeena, 89. 

Spicules (points), 8. 

Spiders, 57, 59. 

Spider's Thread, 59. 

Sponges, 8. 

Spongia, 8. 

SpoonbiU, Boseate, 146. 

Spring-tails, 64. 

Squall, 89. 

Squash-bug, 71. 

Squids, 48 ; Bock, 48, 40. 

Squirrel, 186, 193 ; Striped Prairie, 193 ; 

Thirteen-lined, 194 ; Gray, 194; 

Southern Fox, 195 ; Flying, 195 ; 

Striped, 194. 
Star-fishes, 18, 19, 22. 
Steganoi>odes, 138. 
Stercorariiis parasiticus, 137. 
Sterna wilBoni, 137. 
Sting-ray, 90. 
Stone-lily, 18. 

Storks, 144; Tame, 146; White, 146. 
Strombus, 44. 

Strongylocentrotus drobachiensis, 22. 
Struthia camelus, 130. 
Struthiones, 129. 
Sturgeon, 92. 
Suck-fish, 103. 
Sus babirusa, 216. 
Sus scrofa, 215. 
Swallows, 176 ; Bam, 176 ; Two^jolored, 

177. 
Swan, Trumpeter, 141 ; americanus, 141. 
SweU-fish, 104. 
Swift, 165. 
Sword-fish, 101. 
Synapta girardii, 23. 
Synentognathi, 99. 
Syngnathus peckianus, 104. 

Tabular View of Aves, 128. 

Tadpole changes, 109. 

Taenia solium, 26. 

Tamias striatus, 194. 

Tanager, Scarlet, 175. 

Tantalus loculator, 145. 

Tape-worms, 26. 

Tapir, 210. 

Tapirus americanus, 210 ; "bicolor, 210 

Tarsius spectrum, 266. 

Taxidea americana, 249. 

Teleostei (complete bone), 94. 

Teleosts, 105. 

Tentacles (feelers), 11. 
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rent Caterpillar-moth, 76. 

renuirostres, 129. 

rerebratulina septentrionalis, 84. 

Teredo navalis, 40. 

Termes lucif ugus, 66. 

Tern, Wilson's, 137. 

Tessellated (in squares), 00. 

Tetrabranchiata (four-grilled), 46. 

Thalassidroma pelagica, 186. 

Thecocyathus cylindraceus, 16. 

Thirteen-lined Squirrel, 194. 

Thrushes, 178. 

Thysanura (fringe-tail), 64. 

Ticks, 67; Western Cattle, 68. 

Tiger, 241, 257, 258. 

Tinea pellionella, 76. 

Toads, 108 ; Young, 109 ; Surinam, 109. 

Tolypeutis tricinctus, 183. 

Tongue of a Camivora, 266. 

Tongue-shell, 34. 

Tooth-shell, 42. 

Torpedo, 91. 

Tortoise, Skeleton of, 119. 

Toucan, 163. 

Toxotos jaoulator, 101. 

Trapnioor Spider, 60. 

Tree-frogs, 111. 

Trematoda (pore), 25. 

Trichechus manatus, 206. 

Trichina, 27. 

Trichina spiralis, 28. 

Trilobites (three-lobed), 67. 

Triton, 108. 

Trochus nlloticus, 45. 

Troglodytes gorilla, 276. 

Troglodytes niger, 274. 

Trogons, 166. 

Tubipora (tube-porous) musica, 17. 

Tunicata (social), 86. 

Tunicates, 86, 86. 

Turbot, 103. 

Turdus migratorius, 127, 178. 

Turkey, 150 ; Domestic, Wild, 160. 

Turritella, 46. 

Turtle, 119 ; Sea, Green, 120 ; Marine, 

skeleton of, 120; Hawk-billed, 121; 

Soft-shelled, 121. 

TTngulata, 179, 209, 210. 
Ungulates, 217. 
Unicom, 237. 
Unio complanatus, 39. 
Uni-valves (one-valve), 41. 
Urchin, 22, 23. 
Urodela, 106. 

Ursus amerieanus, 244, 245; horrib- 
ills, 244, 245 ; maritimus, 244, 246. 

Vacuole, 1, 
Vampire, 200, 201. 



Venus* Flower Basket, 9. 

Vespa maculata, 81. 

Vespertilio, 199. 

Vermes (worms), xiii., 24, 28. 

Vermetus ebumeus, 45. 

Vertebrata (turning joint), xllL, 84. 

Vertebrates, 86, 86 ; Anterior members 
of, 284; Circtilar-mouthed. 88; Ho- 
mologies of, 283. 

Vertebrates, Lower, Hints for study- 
ing, 282. 

Vinegar Eels, 27. 

Viverra civetta, 267. 

Voluta imperialis, 46. 

VorticeUa (whirlpool) nebuUf era (cloud- 
bearing), 7. 

VorticellsB, 7. 

Vulpes vulgaris, 254. 

Vulture, American, 154; California, 
156 ; Black, 165. 

Walbus, 242, 262; Canine-teeth and 
tmder-jaw of, 262, 263. 

Wapiti, 223, 226, «26. 

Wasps, 79, 81. 

Water-turkey, 138. 

Weasel, 242, 247, 260. 

Weaver-birds, 169; Nest of, 170; Soci- 
able, 170. 

Weevils, 72. 

Whale, 179 ; White, 201. 

White Ants, 65, 79. 

White (3^rub, 73. 

White Miller, 76. 

Whip-poor-will, 167. 

Whooping-crane, 143; Trachea of, 
143. 

Wiggle-tails, 74. 

Wild Boar, 215. 

Wolf, 252, 253. 

Wolverine, 247, 249. 

Woodcock, 147. 

Woodpeckers, 161, 162; Three-toed, 
162; Gtolden-wlnged, 162; Ivory- 
billed, 162, 163. 

Worms, 24. 

XiPHTAfl GLADIUS, 101. 

Yak, 234. 

Zapus hudsonius, 189. 

Zebra, 214, 237. 

Zebu, 234, 235. 

ZoSa (early stage of some Decapods) 

55 ; of crab, 56. 
Zoology, xii. 
Zoospores. 6. 

Zygobranchia (yoke-gilled), 44. 
Zygodactyles, 162. 
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